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1 

DESCRIPTION 
ERYTHROMYCIN A, 11,12-CARBAMATE DERIVATIVES 



5 TECHNICAL FIELD 

The present invention relates to novel 
derivatives of antibiotic erythromycin A. 



BACKGROUND ART 

10 Erythromycin A is an antibiotic clinically 

widely used as an agent for treating infectious diseases 
caused by Gram-positive bacteria, mycoplasmas, etc. 
However, erythromycin A is decomposed by the gastric 
acid due to instability to acids, and thereby has a 

15 drawback of no constancy of movement in the body. 
Hitherto many erythromycin A derivatives have been 
prepared for the purpose of the improvement of the 
biological or pharmacological properties. For example, 
it is reported that 6-0-methylerythromycin A derivatives 

20 have an improved stability to acids and have a superior 
in vivo antibacterial activity in comparison with 
erythromycin A when administered orally (U.S. Patent No. 
4331803), Recently, it is also reported that 11,12- 
cyclic carbamate derivatives are prepared from 6-0- 

25 methylerythromycin A as a starting material with the aim 
of expansion of antibacterial spectrum as well as 
stability to acids (EP. patent No, 487411 and US. Patent 
No. 4742049). In addition, the antibacterial activities 
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of the ester derivatives at the 3-position are also 
reported by some of the present inventors (EP. patent 
No. 619320) . 

An object of the present invention is to 
5 provide post-generational macrolide antibiotics having a 
strong antibacterial activity against not only known 
erythromycin-sensitive bacteria but also erythromyc in- 
resistant bacteria which recently are showing a tendency 
to increase. 

10 

DISCLOSURE OF THE INVENTION 

The present inventors have found that the 
compounds which can be produced by introducing a 
sulfonamide group onto the alkyl group attached to the 

15 nitrogen atom of the 11, 12 -cyclic carbamate of 
erythromycin A and converting 3-position of the 
erythromycin A have a strong antibacterial activity 
against not only erythromycin-sensitive bacteria but 
also erythromycin-resistant bacteria, and thus the 

20 present invention has been accomplished. 

The present invention relates to an 
erythromycin A derivative represented by the formula: 
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wherein n is an integer of 1 to 7 , 

is a group represented by the formula: 
-S02N(-r'7) -r8 

5 wherein r'^ is a hydrogen atom, an alkyl group having 1 
to 6 carbon atoms, a phenyl group, a phenyl group 
substituted by a nitro group or an alkoxy group having 1 
to 3 carbon atoms, a pyridyl group, a pyridyl group 
substituted by 1 or 2 members selected from the group 

10 consisting of an alkyl group having 1 to 6 carbon atoms; 
a halogen atom; an alkoxy group having 1 to 3 carbon 
atoms; a nitro group; an eimino group; a cyano group and 
an amino group substituted by an alkyl group having 1 to 
6 carbon atoms, a quinolyl group, or a quinolyl group 

15 substituted by 1 or 2 members selected from the group 

consisting of an alkyl group having 1 to 6 carbon atoms; 
a halogen atom; an alkoxy group having 1 to 3 carbon 
atoms; a nitro group; an amino group; a cyano group and 
an amino group substituted by an alkyl group having 1 to 

20 6 carbon atoms, is a hydrogen atom ox an alkyi group 
having 1 to 6 carbon atoms, or 
a group represented by the formula: 
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-N- (r10)SO2R^ 

wherein is an alkyl group having 1 to 6 carbon atoms, 
a dibenzofuranyl group, a thienyl group, a thienyl group 
substituted by a group selected from the group 
5 consisting of a pyridyl group; an isoxazolyl group; a 

pyrimidinyl group and a pyrimidinyl group substituted by 
an alkoxy group having 1 to 6 carbon atoms or an 
alkylthio group having 1 to 6 carbon atoms, an 
isoxazolyl group, an isoxazolyl group substituted by 1 

10 or 2 alkyl groups having 1 to 6 carbon atoms, an 

imidazolyl group, an imidazolyl group substituted by 1 
to 3 alkyl groups having 1 to 6 carbon atoms, a 
benzothienyl group, a benzothienyl group substituted by 
1 to 5 members selected from the group consisting of an 

15 alkyl group having 1 to 6 carbon atoms and a halogen 

atom, a thiazolyl group, a thiazolyl group substituted 
by 1 or 2 members selected from the group consisting of 
an alkyl group having 1 to 5 carbon atoms; an amino 
group and an acetamino group, an imidazo [2 , 1-b] thiazolyl 

20 group, an imidazo [2 , 1-b] thiazolyl group substituted by 1 
to 3 members selected from the group consisting of an 
alkyl group having 1 to 6 carbon atoms and a halogen 
atom, a phenylalkyl group having 7 to 10 carbon atoms, a 
quinolyl, a pyridyl, a naphthyl group, a naphthylalkyl 

25 group having 11 to 15 carbon atoms, a dimethyleimino- 
naphthyl group, a group represented by the formula: 
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5 




wherein X is -O- or -S-, 



a group represented by the formula: 




NMe2 



5 a phenyl group, a phenyl group substituted by 1 to 5 

members selected from the group consisting of a hydroxyl 
group; a methylsulf onyl group; an alkyl group having 1 
to 6 carbon atoms; an alkoxy group having 1 to 3 carbon 
atoms; a nitro group; an amino group; a cyano group; a 

10 dimethylamino group; an acetylamino group; a pyridyl 

group; a trif luoromethyl group; a trif luoromethoxy group 
and a halogen atom, a pyridyl group, a pyridyl group 
substituted by 1 or 2 members selected from the group 
consisting of a hydroxyl group; an alkyl group having 1 

15 to 6 carbon atoms; an alkoxy group having 1 to 3 carbon 
atoms; a nitro group; an amino group; a cyano group; a 
dimethylamino group; an acetylamino group; a pyridyl 
group; a trif luoromethyl group; a trif luoromethoxy group 
and a halogen atom, a quinolyl group, or a quinolyl 

20 group substituted by 1 or 2 members selected from the 
group consisting of a hydroxyl group; an alkyl group 
having 1 to 6 carbon atoms ; an alkoxy group having 1 to 
3 carbon atoms; a nitro group; an amino group; a cyano 
group; a dimethylamino group; an acetylamino group; a 
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pyridyl group; a trif luoromethyl group; a trifluoro- 
methoxy group and a halogen atom, and R^^ is a hydrogen 
atom or an alkyl group having 1 to 6 carbon atoms, 
r2 is a hydrogen atom, an alkyl group having 1 to 6 
5 carbon atoms or a cinnamyl group, 

R-^ is a group represented by the formula: 

-0C0-CH2-r1^ 
a group represented by the formula: 
-OCO-R^^ 

10 a group represented by the formula: 
-OCO-NH-rII 
a group represented by the formula: 
-0-r11 

or a group represented by the formula: 

15 -0C0-0-r11 

wherein R^^ is a pyridylmethyl group, a methyl thiomethyl 
group, a quinolyl group, a phenyl group, a phenyl group 
substituted by 1 to 5 members selected from the group 
consisting of an alkyl group having 1 to 6 carbon atoms; 

20 a nitro group; an alkoxy group having 1 to 3 carbon 

atoms and a halogen atom, a pyridyl group, or a pyridyl 
group substituted by 1 or 2 members selected from the 
group consisting of an alkyl group having 1 to 6 carbon 
atoms; a nitro group; an alkoxy group having 1 to 3 

25 carbon atoms and a halogen atom, 

r4 is a hydrogen atom, or R^ and R^ together form an oxo 
group, and 

R^ and R^ are the same or different, and are each a 
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hydrogen atom or an alkyl group having 1 to 6 carbon 
atoms, or a pharmaceutically acceptable salt thereof. 

In the present invention, examples of the alkyl 
group having 1 to 6 carbon atoms are a methyl group, an 
5 ethyl group, a propyl group, a butyl group, a 3- 

methylbutyl group and a cyclohexyl group; examples of 
the alkoxy group having 1 to 3 carbon atoms are a 
methoxy group, an ethoxy group, a propoxy group and an 
isopopoxy group; and the halogen atom refers to a 
10 fluorine atom, a chlorine atom, a bromine atom emd an 
iodine atom. 

The pharmaceutically acceptable salt refers to 
a salt used in chemotherapy or prophylaxis of 
bacterially infectious diseases, for example, a salt 
15 with acetic acid, propionic acid, butyric acid, formic 
acid, trif luoroacetic acid, maleic acid, tartaric acid, 
citric acid, stearic acid, succinic acid, ethylsuccinic 
acid, lactobionic acid, gluconic acid, glucoheptonic 
acid, benzoic acid, methanesulf onic acid, ethanesulf onic 
20 acid, 2-hydroxyethanesulf onic acid, benzenesulf onic acid, 
p-toluenesulf onic acid, laurylsulf uric acid, malic acid, 
aspartic acid, glutaminic acid, adipic acid, cysteine, 
N-acetylcysteine, hydrochloric acid, hydrobromic acid, 
phosphoric acid, sulfuric acid, hydroiodic acid, 
25 nicotinic acid, oxalic acid, picric acid, thiocyanic 
acid, undecanoic acid, polyacrylate or carboxyvinyl 
polymer . 

The compounds of the present invention can be 
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Step (1) ; 2 • -0-Acetyl-5-0-desosaminyl-6-0- 
methylerythronolide A described in US patent No. 
5,523,399 is reacted with triphosgene in an inert 
solvent in the presence of pyridine under ice-cooling to 
5 give a compound of Formula (a) . Examples of the inert 
solvent to be used here are dichlorome thane, 
dichloroethane, acetone and tetrahydrof uraui . 

Step (2); The confound of Formula (a) is 
treated with a base in an inert solvent at a temperature 
10 of from room temperature to 120'*C to give a compound of 
Formula (b) . Examples of the inert solvent to be used 
here are N, N-dimethylf ormamide, dimethyl sulfoxide, 
methylpiperidone, tetrahydrof uran and a mixture thereof, 
and examples of the base to be used here are 1,1,3,3- 
15 tetramethylguanidine and potassium carbonate. 

Step (3); The compound of Formula (b) is 
treated with a reagent of the following formula: 
R^1-CH2C00H 

wherein R^l is as defined above, and an activating agent 
20 thereof in an inert solvent in the presence of a base 

such as 4-dimethylaminopyridine at a temperature of from 
-3 0°C to 30°C to give a compound of Formula (c) . 
Examples of the activating agent to be used herein are 
1, 3-dicyclohexylcarbodiimide, 1- {3-diinethylaminopropyl) - 
2 5 3-ethylcarbodiimide hydrochloride and pivaloyl chloride. 
Examples of the inert solvent to be used here are 
dichloromethane, dichloroethane , acetone, pyridine, 
ethyl acetate and tetrahydrof uran . 
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Step (4); The compound of Formula (c) is 
reacted with 1 , 1 ' -carbonyldiimidazole in an inert 
solvent under the presence of a base such as sodium 
hydride to give a compound of Formula (d) . The inert 
5 solvent is the same as used in Step (3). 

Step (5) ; The compound of Formula (d) is 
reacted in an inert solvent with an amine compound of 
the following formula: 

10 r5 

I 

H2N- (CH2) „-C-NH2 

I 

15 

wherein n, and are as defined above, and then is 
deprotected at the 2 '-position by an ordinary 
methanolysis to give a compound of Formula (e) . 
Examples of the inert solvent to be used here are 

2 0 ace toni tr i le , te trahydrof uran , N , N-dime thyl f ormamide , 
dioxane, ethyl acetate, N-methylpyrrolidone, a mixture 
of the solvent and water and a mixture thereof. 

Step (6) ; The compound of Formula (e) is 
reacted with a reagent of the following formula: 

25 r9s02C1 

wherein R^ is as defined above, in an inert solvent in 
the presence of a base such as pyridine, to give a 
compound of Formula (f) which is a compound of the 
present invention. The inert solvent is the same as 

30 used in Step (3) . 

The compounds of the present invention can be 
administered orally or parenterally in the dosage form 
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such as, for example, tablets, capsules, powders, 
troches, ointments, suspensions, suppositories and 
injections, all of which can be prepared according to 
conventional preparation techniques. The dose of the 
5 present compounds for treating an adult is from 100 to 
1000 mg/day in single or several divided doses. This 
dose can be increased or decreased depending on the age, 
body weight and conditions of the patient. 

10 BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention is illustrated in more 
detail by the following Examples and a Test Excimple. 

Reference Example 1 
15 Synthesis of 11- (2-aminoethvI) amin o-ll-deoxv-S- 

G-desosaminvl-6-O-m ethvlervthronolide A 11 . 12 -cyclig 

(1) To a solution of 70.0 g (77 mmol) of 
10, ll-anhydro-2 ' , 4 " -di-O-acetyl-12-O-imidazolylcarbonyl- 

20 6-0 -methyl erythromycin A described in European Patent No. 
638584 in 1 L of acetonitrile was added 30.0 ml {0.23 
mol) of ethylenediamine at room temperature, followed by 
stirring overnight. The reaction soluLion was 
evaporated under reduced pressure, and the residue was 

25 dissolved in 1 L of methanol and refluxed under heating 
for 4 hours. After evaporation of the solvent, 
purification by silica gel column chromatography 
(chloroform : methanol : aqueous ammonia =20:1:0.1) gave 
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67.0 g (yield: 97 %) of 4 " -0-acetyl-ll- (2-aminoethyl) - 
ainino-ll-deoxy-6-O-methylerythroinycin A 11,12-cyclic 
carbamate, 

(2) A solution of 20 g (24 mmol) of the 
5 compound obtained in the above (1) in 100 ml of IN 

aqueous hydrochloric acid solution was stirred at 70^C 
for an hour. The mixture was cooled to room temperature 
and extracted with chloroform to remove the cladinose. 
The aqueous layer was made basic with an aqueous sodium 

10 hydroxide solution, extracted with chloroform and washed 
with a saturated aqueous sodium chloride solution. The 
organic layer was dried over anhydrous magnesium sulfate 
cind the solvent was evaporated under reduced pressure. 
The resulting residue was crystallized from 50 ml of 

15 ether to give 9.8 g (yield: 63 %) of the title compound. 
SIMS m/z: 658 [M+H]' 

^H-NMR (500 MHz, CDCI3) 5 (ppm) : 2.25 (s, 6H, NMes), 3.00 
(s, 3H, 6-OMe), 4.40 (d, IH, J=7.3 Hz, H-1'), 5.22 
(dd, IH, J=:11.0, 2.4 Hz, H-13). 
20 ^^C-NMR (125 MHz, CDCI3) 5 (ppm) : 40.3 (NMe2), 49.6 

(6-OMe), 106.9 (CI'), 157.9 (11 , 12 -carbamate) , 175.7 
(CI) , 215.6 (C9) . 



Example 1 

25 11- [2- f (4-AcetaminoDhen vl) sul f onvlamino 1 - 

ethvl 1 amino-ll-deoxv-3 -0- f 2-pvridvl ) acetvl-5-0- 
desosaminvl- 6-0-methvlervthro nolide A 11.12-cvclir 
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(1) To a solution of 1.38 g (2.1 mmol) of the 
compound obtained in Reference Example 1 in 30 ml of a 
mixture of methylene chloride and pyridine was added 
0.59 g (2.5 mmol) of p-acetamidobenzenesulf onyl chloride 
5 under ice-cooling, followed by stirring for 1.5 hours at 
room temperature. The reaction solution was diluted 
with ethyl acetate, and washed with an aqueous sodium 
hydroxide solution and a saturated aqueous sodium 
chloride solution respectively. The organic layer was 

10 dried over anhydrous magnesium sulfate, and the solvent 
was evaporated under reduced pressure to give 2.07 g of 
11- [2- ( (4-acetaminophenyl) sulf onylamino] -ethyl] amino-11- 
deoxy-5-0-desosaminyl-6-0-methyl-erythronolide A 11,12- 
cyclic carbamate. 

15 (2) 2.07gof the compound obtained in the 

above (1) was dissolved in 20 ml of acetone, and 0 . 3 ml 
(3.2 mmol) of acetic anhydride was added thereto at room 
temperature, followed by stirring overnight. After the 
reaction, the reaction solution was diluted with ethyl 

2 0 acetate, and washed with a saturated aqueous sodium 
bicarbonate solution and a saturated aqueous sodium 
chloride solution respectively. The organic layer was 
dried over anhydrous magnesium sulfate, and the solvent 
was evaporated under reduced pressure to give 1,90 g of 

25 a 2'-0-acetyl compound. 

(3) To a solution of 1.00 g (1.1 mmol) of the 
compound obtained in the above (2) in 2 0 ml of methylene 
chloride were successively added 0.58 g (3.3 mmol) of 2- 
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pyridylacetate hydrochloride, 0.64 g (3.3 mmol) of 1- 
ethyl-3- (3-diinethylaininopropyl) carbodiimide hydro- 
chloride and 0,14 g (1.1 mmol) of 4-dimethylamino- 
pyridine under ice-cooling, followed by stirring at room 
5 temperature overnight. After the reaction, the reaction 
solution was diluted with ethyl acetate, and washed with 
an aqueous sodium hydroxide solution, a saturated 
aqueous cunmonium chloride solution and a saturated 
aqueous sodium chloride solution successively. The 
10 organic layer was dried over anhydrous magnesium sulfate, 
and the solvent was evaporated under reduced pressure to 
give 1.06g of the residue, which was then dissolved in 
20 ml of methanol and stirred at room temperature 
overnight. After the reaction, the solvent was 
15 evaporated under reduced pressure, and purification by 
silica gel column chromatography (chloroform : 
methanol : aqueous ammonia =15:1:0.1) gave 0.85 g 
(yield: 78 %) of the title compound. 
lonSprayMS m/z: 974.5 [M+H] ' 
20 ^H-MMR (500 MHz, CDCI3) 5 (ppm) : 2.03 (s, 3H, -COCH^) , 
2.28 (s, 6H, NMes), 2.52 (s, 3H, 6-OMe) , 3.95 and 
3.98 (each d, each IH, Jgem=16.2 Hz, -CH^ [2-Pyridine] ) , 
4.07 (d, IH, J=7.3 Hz, H-1 ' ) , 4.91 (d, IH, J=11.0 Hz, 
H-3), 4.92 (dd, IH, J=11.2, 1.1 Hz, H-13), 5.49 (brs, 
25 IH, -NHSO2-), 8.14 (brs, IH, -NHAc ) . 

'^C-NMR (125 MHz, CDCI3) 5 (ppm) : 24.3 (-COCHa), 40.3 
(NMe2) , 49.7 (6-OMe), 103.4 (CI'}. 157.5 (11.12- 
carbamate) , 168.7 (-COCHa), 171.1 (-£OCH2(2- 



wo 99/21869 



15 



PCT/JP98A)4876 



Pyridine]), 175.0 (CI), 215.7 (C9). 
Example 2 

11- [2- f (4-Ac^t;^in<?phenYl) sulfgnvlaminQ] - 
5 ethvl1ajnino-3 , ll- dideoxv-3-oxo-5-0-desosaminvl-6-0- 
methvlervthronolide A 11,12-cvclic carbamate 

To a solution of 0.87 g (0.97 mmol) of the 
compoiind obtained in Example 1(2) in 18 ml of methylene 
chloride were successively added 0.69 ml (9.7 mmol) of 

10 dimethyl sulfoxide, 0.56 g (2.9 mmol) of l-ethyl-3 - (3- 
dimethylaminopropyl) carbodiimide hydrochloride and 0.56 
g (2.9 mmol) of pyridinium trif luoroacetate under ice- 
cooling, followed by stirring at room temperature 
overnight. After the reaction, the reaction solution 

15 was diluted with ethyl acetate, and washed with an 
aqueous sodium hydroxide solution and a saturated 
aqueous sodium chloride solution successively. The 
organic layer was dried over anhydrous magnesium sulfate, 
and the solvent was evaporated under reduced pressure to 

20 give 0,99 g of the residue, which was then dissolved in 
20 ml of methanol and stirred at room temperature 
overnight. After the reaction, the solvent was 
evaporated under reduced pressure, and purification by 
silica gel column chromatography (chloroform : 

25 methanol : aqueous ammonia =15:1:0.1) gave 0.55 g 
(yield: 66 %) of the title compound. 
lonSprayMS m/z: 853.5 [M+H]" 

^H-NKR (500 MHz, CDCI3) 5 (ppm) ; 2.20 (s, 3K, -NHCOCH2) , 
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2.26 (s, 6H, NMej), 2,54 (s, 3H, 6-OMe) , 3.83 
(q, J=6.7 Hz, H-2), 4,22 (d, IH, J=8 . 6 Hz, H-5) , 

4.27 (d, IH, J=7.3 Hz, H-1 ' ) , 4.88 (dd, IH, J=11.0, 
2.4 Hz, H-13), 5.77 (brt, IH, J=5.5 Hz, -NHSO2-), 

5 8.00 (s, IH, -NHCOCH3) 

^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 24.6 ( -NHC0£H3 ) , 40,2 
(NMea), 49.7 (6-OMe), 104.0 (CI'), 158.0 (11,12- 
carbamate) , 168.8 (-NHCOCH3), 170.1 (CI), 203.5 (C3), 
216.4 (C9) . 

10 

Example 3 

11- r2- r (2-Nitrophenvl) sulf onvlaininolethvll - 
ainino-ll-deoxv-3-Q- (2-Pvridvl)acetvl-5-0-deso saininvl-6- 
Q-methvlervthronolide A 11.12-cvclic carbamate 
15 (1) Following the same procedures as in 

Example 1(1) and (2) using 1.57 g (2.4 mmol) of the 
compound obtained in Reference Example 1 and 0.63 g (2.8 
mmol) of 2-nitrobenzenesulf onyl chloride, there was 
obtained 2.16 g of the 2 ' -0-acetyl compound. 
20 (2) Following the same procedure as in Exairple 

1(3) using 1.03 g (1.2 mmol) of the compound obtained in 
the above (1), there was obtained 0.66 g (yield: 59 %) 
of the title confound. 
SIMS m/z: 962 [M+H] * 
25 ^H-NMR (500 MHz, CDCI3) ^ (ppm) ; 2.29 (s, 6H, NMej) , 2.99 
(s, 3H, 6-OMe), 3.92 and 3.96 (each d, each IH, 
Jgeir=16.2 Hz, -CHi[2-Pyridine] ) , 4.06 (d, IH, J=7.3 Hz, 
H-1'), 5.02 (d, IH, J=11.0 Hz, H-3), 5.06 (dd, IH, 
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J=11.0, 2.1 Hz, H-13), 6.26 [brs, IH, -NHSO2-) 
^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 40.3 (NMe2) , 50.3 

(6-OMe), 103.5 (CI*), 157.5 ( 11 , 12 -carbamate ) , 170.4 
(-£0CH2 [2 -Pyridine] ) , 174.8 (CI), 215.8 (C9) . 

5 

Example 4 

11- f2- f (2-NitroDhenvl) sulfonvlaminolethvll - 
amino-3 , ll--dideoxV"3-oxo-5- 0'-desosaminvl-6-0- 
methvlervthronolide A 11.12 -cvclic carbamate 
10 Following the same procedure as in Example 2 

using 1.06 g (1.2 mmol) of the compound obtained in 
Example 3(1), there was obtained 0.88 g (yield: 88 %) of 
the title compound. 
lonSprayMS m/z: 841.4 [M+H]* 
15 ^H-NMR (300 MHz, CDCI3) ^ (ppm) ; 2.26 (s, 6H, NMej) , 2.58 
(s, 3H, 6-OMe), 3.84 (q, J=6.7 Hz, H-2) , 4.24 (d, IH, 
J=9.0 Hz, H-5), 4.27 (d, IH, J=7.3Hz, H-1 ' ) , 4.96 
(dd, IH, J=10.8, 2.3 Hz, H-13) 



20 Example 5 

11- [2- r ri- (5-Dimethvlamino)naohthvll sulfonyl- 
amino1ethvnami^o-ll-deoxv-3-Q- f2-Dvridvl)acetvl-5-Q- 
desQsaminvl-6-Q-methvlervthronolide A 11.12-cvclir 
carbamate 

25 (1) Following the same procedures as in 

Example 1(1) and (2) using 1.44 g (2.2 mmol) of the 
compound obtained in Reference Example 1 and 0.71 g (2.6 
mmol ) of l-dimethylammonaphthaiene- 5-sulf onyl chloride , 
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there was obtained 2.18 g of the 2 ' -0-acetyl compoxind. 

(2) Following the same procedure as in Example 
2(3) using 1.02 g (1.1 mmol) of the compound obtained in 
the above (1), there was obtained 0,95 g (yield: 85 %) 
5 of the title compound. 

lonSprayMS m/z: 1010.6 [M+H]* 

^H-NMR (3 00MHz, CDCI3) 5 (ppm) ; 2.29 (s, 6H, NMez) , 2.71 

(s, 3H, 6-OMe) , 2.86 (s, 6H, [Naphthalene] -NMes) 1 3.95 
(s, 2H, -CHi [2 -Pyridine] ) , 4.05 (d, IH, J=7.3 Hz, 
10 H-1'), 4.99 - 5.06 {m, 2H, H-3 and H-13), 6.23 (brt, 

IH, J=6 . 0 Hz, -NHSO2-) . 



Example 6 

11- r2- r ri- ( 5-Dimethvlamino)n aphthvl1sulfonvl- 
15 amino! ethvl 1 amino-3. ll-dideoxv-3-oxo-5-0-desosaminvl-6- 

O-iT^gthyjLgrythi-gnglidg A Xl. 12-<;ycXic cari?^n^ate 

Following the same procedure as in Example 2 
using 1.19 g (1.3 mmol) of the compound obtained in 
Example 5(1), there was obtained 0.91 g (yield: 79 %) of 
20 the title compound. 
SIMS m/z: 889 [M+H]* 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.26 (s. 6H, NMes), 2.44 
(s, 3H, 6-OMe) , 2.88 (s, 6H, [Naphthalene] -NMe2) , 
3.83 (q, J=6.7Hz, H-2), 4.20 (d, IH, J=8 . 5Hz , H-5), 
25 4.27 (d, IH, J=7 . 3 Hz, H-1 ' ) , 4.91 (dd, IH, J=11.0, 

2.4 Hz, H-13), 6.11 (brt, IH. J=5.5Hz, -NHSO2-) 

^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 40.2 (NMes), 45.4 
( [Naphthalene] -NMe2) . 49.6 (6-OMe) , 103.9 (CI'), 
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157.9 (11, 12 -carbamate ) , 170.0 (CI), 203.4 (C3), 
216.3 (C9) . 



Example 7 

5 11- r2- (Be nzo-2 . 1 . 3 -thiadia2Qle-4-5ulf onvl- 

^in?) gthYl1^inQ-ll-<a?Qyy-3-0- (2-PYyidYl) acgtvl-S-Q- 

desQsaininvl'6-Q-methvlervthronolide A 11, 12 -cyclic 
carbamate 

(1) Following the same procedures as in 
10 Example 1(1) and (2) using 1.21 g (1.8 mmol) of the 

compound obtained in Reference Example 1 and 0.52 g (2.2 
mmol) of benzo-2 , 1 , 3-thiadia2ole-4-sulfonyl chloride, 
there was obtained 1.75 g of the 2 ' -0-acetyl compound. 

(2) Following the same procedure as in Example 
15 1{3) using 0.85 g (0.95 mmol) of the compound obtained 

in the above (1), there was obtained 0.7 8 g (yield: 
85 %) of the title compound. 
SIMS m/z: 975 [M+H]* 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2,29 (s, 6H, NMej) , 2.91 
20 (s, 3H, 6-OMe) , 3.92 and 3.98 (each d, each IH, 

Jgeni=16.1 Hz, -CH2[2-Pyridine] ) , 4.06 (d, IH, J=7 . 4 Hz, 
H-1'), 5.01 (d, IH, J=11.2 Hz, H-3), 5.04 (dd, IH, 
J=11,0, 2.1 Hz, H-13), 6.28 (brs, IH, -NHSO2-) 
^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 40.3 (NMe2) , 50.2 
25 (6-OMe), 103.6 (CI'), 157.3 (11 , 12 -carbamate) , 170.4 

(-COCH2 [2 -Pyridine] ) , 174.8 (CI), 215.7 (C9). 
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Exanple 8 

II- \2- , 1 , 3-thiadi^^P^^-4- 
sulfonvlaJ^ino)ethYl1 ainino-3 , ll-dideoxv-3-oxo-5-Q- 
desosaininvl-6-O-methvlervthronolide A 11, 12 -cyclic 

Following the same procedure as in Example 2 
using 0.85 g (0.94 mmol) of the compound obtained in 
Example 7(1), there was obtained 0.67 g (yield: 84 %) of 
the title compound. 
SIMS m/2: 854 [M+H]' 

^H-NMR (500 MHz, CDCI3) ^ (ppm) ; 2.26 (s, 6H, NMe2) , 2.51 
(s, 3H, 6-OMe), 3.83 (q, J=6.7 Hz, H-2), 4.22 (d, IH, 
J=9.2 Hz, H-5), 4.27 (d, IH, J=7.3 Hz, H-1'), 4.93 
(dd, IH, J=11.0, 2.4 Hz, H-13), 6.15 (brs, IH, 
-NHS02-) 

^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 24.6 (-NHCOCHs), 40.2 
(NMes). 49.8 (6-OMe), 104.0 (CI'). 157.3 (11,12- 
carbamate), 170.0 (CI), 203.4 (C3), 216.3 (C9) . 

20 Example 9 

11- f2- r (8-Ouinolvl) sulf onvlaminol ethvll amino- 
3 . ll-dideoxv-3-oxo-5-Q-de5 osaminvl-6-0-methvlervthrQ- 
nolide A 11.12-cvclic carba^atQ 

(1) Following the same procedures as in 
25 Example 1(1) and (2) using 2.02 g (3.1 mmol) of the 

compound obtained in Reference Example 1 and 0.84 g (3.7 
mmol) of quinoline-8-sulf onyl chloride, there was 
obtained 3.08 g of the 2 ' -0-acetyl compound. 
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(2) Following the same procedure as in Example 
2 using 3.08 g of the compound obtained in the above (1), 
there was obtained 2.45 g (yield: 94 %) of the title 
confound. 
5 lonSpray MS m/z: 847.4 [M+H]* 

^H-NMR (500 MHz, CDCI3) S (ppm) ; 2.26 (s, 6H, NMe2) , 2,43 
(s, 3H, 6-OMe) , 3.80 (q, J=7 . 0 Hz, H-2), 4.18 (d, IH, 
J=8.8 Hz, H-5), 4.27 (d, IH, J=7.4 Hz, H-1 ' ) , 4.93 
(dd, IH, J=10.6, 2.4 Hz, H-13), 6.73 (brt, IH, J=6.4 
10 Hz, -NHSO2-) 

^^C-NMR (125 MHz, CDCI3) ^ (ppm) ; 40.2 (NMes) , 49.6 
(6-OMe), 104.0 (CI*), 157.4 ( 11 , 12 -carbamate ) , 
169,4(C1), 203.8 (C3), 216.0 (C9) . 

15 Example 10 

11- [2- r ( 8-Quinolvl ) sulf onvlaminol ethvl 1 amino- 
ll-deoxv-3-O- (2-Dvridvl)acetvl-5-Q-desosaminvl-6-0- 
methvlervthronolide A 11,12-cvclic carbamate 

(1) To a solution of 53.6 g (0.09 mol) of 2'- 

20 0-acetyl-5-0-desosaminyl-6-0-methylerythronolide A in 
500 ml of methylene chloride was added 54.9 ml (0.70 
mol) of pyridine. 16.8 g (0.06 mol) of triphosgene was 
added to the mixture under ice-cooling, followed by 
stirring at room temperature for 2 hours. After the 

25 reaction, water was added to the reaction mixture under 
ice-cooling to decompose the excess triphosgene, and the 
mixture was diluted with chloroform and washed with 
water and a saturated aqueous sodium chloride solution 
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successively. The orgcinic layer was dried over 
anhydrous magnesium sulfate, and the solvent was 
evaporated under reduced pressure to give 56.0 g of the 
11, 12 -cyclic carbonate compound. 
5 (2) To a solution of 56.0 g of the compound 

obtained in the above (1) in 500 ml of N,N- 
dimethylf ormeimide was added 23.7 ml (0.23 mol) of 
1, 1, 3 , 3-tetramethylguanidine, followed by stirring at 
100**C for 3 hours. After the reaction, the reaction 

10 solution was diluted with ethyl acetate and washed with 
distilled water and a saturated aqueous sodium chloride 
solution successively. The organic layer was dried over 
anhydrous magnesium sulfate, and the solvent was 
evaporated under reduced pressure to give 50.27 g of 

15 10, ll-anhydro-2 ' -0-acetyl-5-0-desosaminyl-6-0- 
methylerythronolide A. 

(3) Following the same procedure as in Example 
2 (3) using 50.3 g (0.08 mol) of the compound obtained in 
the above (2), there was obtained 41.95 g of 10,11- 

20 anhydro-2 ' -O-acetyl-3 -0- ( 2 -pyridyl ) acetyl -5-0- 
desosaminyl-6-O-methylerythronolide A . 

(4) To a solution of 31.0 g (0.04 mol) of the 
compoxind obtained in the above (3) in a mixture of 180 
ml of N, N-dimethylf ormamide and 120 ml of 

25 tetrahydrof uran were successively added 20.6 g (0.13 
mol) of carbonyldiimidazole and 3.38 g (0.08 mol) of 
sodium hydride under ice-cooling, followed by stirring 
under ice-cooling for 40 minutes. After the reaction. 
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the reaction solution was diluted with ethyl acetate and 
washed with distilled water and a saturated aqueous 
sodium chloride solution successively. The organic 
layer was dried over anhydrous magnesium sulfate, and 
5 the solvent was evaporated under reduced pressure to 
give 32.7 g of 10 , ll-euihydro-2 ' -O-acetyl-12-O- 
imidazolylcarbonyl-3-0- (2-pyridyl ) acetyl-5-0- 
desosaminyl - 6 -0-methylery thronol ide A . 

(5) To a solution of 11.5 g (14.6 mmol) of the 
10 compound obtained in the above (4) in 10 0 ml of 

acetonitrile was added 9 . 8 ml (0.15 mol) of 
ethylenediamine, followed by stirring for 2 days. After 
the reaction, the reaction solution was diluted with 
ethyl acetate euid washed with distilled water and a 

15 saturated aqueous sodium chloride solution successively. 
The organic layer was dried over anhydrous magnesium 
sulfate, and the solvent was evaporated under reduced 
pressure. The resulting residue was dissolved in 100 ml 
of methanol, followed by stirring at room ten^erature 

20 overnight. After the reaction, the reaction solution 
was evaporated under reduced pressure, and the 
precipitated crystals were washed with ether to give 
3.98 g of 11- (2-aminoethyl ) amino-ll-deoxy-3-0- (2- 
pyridyl) acetyl-5-0-desosaminyl-6-0-methylerythronolide A 

25 11,12-cyclic carbeunate. 

(6) To a solution of 0.62 g (0.8 mmol) of the 
compound obtained in the above (5) in 10 ml of a mixture 
of methylene chloride and pyridine was added 0.22 g (1.0 
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ininol) of quinoline-8-sulf onyl chloride under ice-cooling, 
followed by stirring at room temperature for 2 hours. 
After the reaction, the reaction solution was diluted 
with ethyl acetate and washed with an aqueous sodium 
5 hydroxide solution and a saturated aqueous sodium 

chloride solution successively. The organic layer was 
dried over anhydrous magnesium sulfate, the solvent was 
evaporated under reduced pressure, and purification by 
silica gel column chromatography (chloroform ; 
10 methanol : aqueous ammonia =20:1:0.1) gave 0.62 g 
(yield: 8 0 %) of the title compound. 
lonSprayMS m/z: 968.5 [M+H]* 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.29 (s, 6H, NMe2), 2.81 
(s, 3H, 6-OMe) , 3.93 and 3.97 (each d, each IH, 
15 Jge„,= 16.2 Hz, -CHi [2 -Pyridine] ) , 4.06 (d, IH, J=7,3 Hz, 

H-1'), 5.04 (d, IH, J=11.0 Hz, H-3), 5.11 (dd, IH, 
J=11.0, 2.4 Hz, H-13), 6.79 (brt, IH, J=6.4 Hz, 
-NHSO2-) 

^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 40.3 (NMe2) , 49.9 
20 (6-OMe), 103.6 (CI'), 157.5 ( 11 , 12 -carbamate ) , 170.4 

(-£OCH2[2-Pyridine] ) , 174.1 (CI), 215.7 (C9) . 



Excjnple 11 

11- r2- r (3-NitroDhenvl) sul f onvlamino 1 ethvl 1 - 
25 amino-ll- deoxv-3-O- (2-Dvridvl ) acetvl-5-0- desQsaminvl-6- 
Q-methvlervthronolide A 11.12-cvclic carbamate 

Following the same procedure as in Example 
10(6) using 0.53 g (0.68 mmol) of the compound obtained 
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in Example 10(5) and 0.18 g (0.23 mmol) of 3-nitro- 

benzenesulf onyl chloride, there was obtained 0.55 g 

(yield; 85 %) of the title compound. 

SIMS m/z: 962 [M+H]* 
5 ^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.29 (s, 6H, NMe^) , 2.87 
(s, 3H, 6-OMe), 3.93 and 3,96 (each d, each IH, 
Jgem=16.2 Hz, -CIii[2-Pyridine] ) , 4.06 (d, IH, J=7 . 3 Hz, 
H-1'), 4.92 (dd, IH, J=11.0, 2.4Hz, H-13), 4.99 
(d, IH, J=11.0 Hz, H-3), 6.31 (brs, IH, -NHSO2-) 
10 ^^C-NMR (125 MHz, CDCU) S {ppm) ; 40.3 (NMe2) , 50,1 

(6-OMe), 103.5 (CI*), 157.7 ( 11 , 12 -carbamate) , 170.4 
(-COCH2 [2 -Pyridine] ) , 175.5 (CI), 216.0 (09). 



Example 12 

15 11- [2- r f 3-NitroDhenvl) sulfonvlaminolethvll - 

amino-3 . ll- dideoxv-3-oxo-5-0-desosaminvl-6-Q- 
methvlervthronolide A 11.12-cvclic carbamate 

(1) Following the same procedure as in Example 
1 for oxidation using 72.0 g of the compound obtained in 

20 Example 10(2), there was obtained 67.0 g of 2'-0-acetyl- 
3 , ll-dideoxy-3-oxo-5-0-desosaminyl-6-0-methylerythro- 
nolide A 11, 12 -cyclic carbonate. 

(2) Following the same procedure as in Example 
10(2) using 67.0 g of the confound obtained in the above 

25 (1), there was obtained 19.8 g of the 10 , 11-anhydro 
compound . 

(3) Following the same procedure as in Exeimple 
10(4) using 19.8 g of the compound obtained in the above 
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(2), purification by silica gel colximn chromatography 



(acetone 



n-hexane 



triethylamine =10:20:0.2) gave 



15.5 g (yield: 68 %) of the 12-0-imidazolylcarbonyl 



compound. 



5 



(4) To a solution of 8.4 g (12 mmol) of the 



coinpound obtained in the above (3) in 60 ml of aceto- 
nitrile was added 8 . 0 ml (0.12 mol) of ethylenediamine , 
followed by stirring at room temperature for 2 days. 
After the reaction, the reaction solution was diluted 

10 with ethyl acetate and washed with distilled water and a 
saturated aqueous sodium chloride solution successively. 
The organic layer was dried over anhydrous magnesium 
sulfate, the solvent was evaporated under reduced 
pressure to give 7.1 g of 2 • -0-acetyl-ll- (2-aminoethyl) - 

15 amino-3 , ll-dideoxy-3-oxo-5-O-desosaminyl-6-0-methyl- 
erythronolide A 11,12-cyclic carbamate. 



compound obtained in the above (4) in 10 ml of a mixture 
of methylene chloride and pyridine was added 0.20 g (0.9 

20 mmol) of 3-nitrobenzenesulf onyl chloride under ice- 
cooling, followed by stirring at room temperature 
overnight. After the reaction, the reaction solution 
was diluted with ethyl acetate and washed with an 
aqueous sodium hydroxide solution and a saturated 

25 aqueous sodium chloride solution successively. The 

organic layer was dried over anhydrous magnesium sulfate, 
and the solvent was evaporated under reduced pressure. 
The residue was dissolved in 2 0 ml of methanol, followed 



(5) To a solution of 0.52 g (0.75 mmol) of the 
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by stirring at room temperature overnight. After the 
reaction, the solvent was evaporated under reduced 
pressure, and purification by silica gel column 
chromatography (chloroform : methanol : aqueous ammonia 
5 =27:1:0.1) gave 0,26 g {yield: 41 %) of the title 
compound. 

SIMS m/z: 841 [M+H]* 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.26 (s, 6H, NMes) . 2.49 
is, 3H, 6-OMe), 3.83 (q, J=7 . 0 Hz, H-2), 4.21 (d, IH, 
10 J=8.8 Hz, H-5), 4.26 (d, IH, J=7.3 Hz, H-1 • ) , 4.82 

(dd, IH, J=10.9, 2.4Hz, H-13), 6.12 (brs, IH, 
-NHSO2-) 

^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 40.2 (NMez) , 50.0 

(6-OMe), 104.0 (CI'), 158.0 ( 11 , 12 -carbamate ) , 170.4 
15 (CI), 203.1 (C3), 216.6 (C9). 

Example 13 

11 - r 2 - f ( 4 -Ni trophenvl ) sul f on vlamino 1 e thvl 1 - 
aminQ-ll-deQXV-3-Q- (2-Dvridvl)acetvl- 5-Q-desosaminvl-6- 
20 O-methvlervthronolide A 11.12-cvclic carbamate 

Following the same procedure as in Exeunple 
10(6) using 0.51 g (0.66 mmol) of the compound obtained 
in Example 10(5) and 0.17 g (0.77 iranol) of 4-nitro- 
benzenesulf onyl chloride, there was obtained 0.51 g 
25 (yield: 80 %) of the title compound. 
SIMS m/z: 962 [M+H]" 

'h-NMR (500 MHz, CDCI3) ^ (ppm) ; 2.29 (s, 6H, NMes) . 2.89 
(s, 3H, 6-OMe), 3,93 and 3.96 (each d, each IH, 
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Jgein=16.5Hz, -CHi[2-Pyridine] ) , 4.06(d, IH, J=7 . 3 Hz, 
H-1'), 4.91 (dd, IH, J=11.0, 1.8 Hz, H-13), 5.00 
(d, IH, J=11.0 Hz, H-3), 6.32 (brs, IH, -NHSOj-) 
^^C-NMR (125 MHz, CDCI3) ^ (ppm) ; 40.2 (NMej) , 50.1 
5 (6-OMe), 103.5 (CI'), 157.9 ( 11 , 12 -carbamate) , 170.4 

( -C0CH2[ 2 -Pyridine] ) , 175.3 (CI), 216.1 (C9) . 



Example 14 

1 1 - r 2 - r ( 4 -Ni trophenvl ) sul f o nvlamino 1 ethvl 1 - 
10 amino-3 . ll-dide oxv-3 -oxo-5-0-desQsaminvl-6-0- 
methvlervthronolide A 11.12-r:v clic carbamat-P 

Following the same procedure as in Example 
12(5) using 0.83 g (1.2 mmol) of the compound obtained 
in Example 12(4) and 0.3 5 g (1.6 mmol) of 4-nitro- 
15 benzenesulf onyl chloride, there was obtained 0.41 g 
(yield: 41 %) of the title compound. 
SIMS m/z: 841 [M+H]* 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.26 (s, 6H, NMes) , 2.51 
(s, 3H, 6-OMe), 3.83 (q, J=6.7 Hz, H-2), 4.22 (d, IH, 
20 J=9.2 Hz, H-5), 4.27 (d, IH, J=7 . 3 Hz, H-1'), 4.82 

(dd, IH, J=11.0, 2.4 Hz, H-13), 6.14 (brs, IH, 
-NHSO2-) 

^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 40.2 (NMe2), 49.7 

(6-OMe), 104.0 (CI'), 158.2 ( 11 , 12 -carbamate ) , 170.3 
25 (CI) , 203.2 {C3) , 216.7 (C9) . 



Example 15 

11- [2- (Pentaf luorophenv lsulfonvlaminQ) - 
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ethvll ainino-ll-deoxv-3 -0- (2-pvridYl) acetvl-5-0- 
desosaiDinvl-6-O-methvlervthronolide A 11.12-cvclic 

Following the same procedure as in Example 
5 10(6) using 0.53 g (0.68 mmol) of the compound obtained 
in Example 10(5) and 0.22 g (0.83 mmol) of pentafluoro- 
benzenesulf onyl chloride, there was obtained 0.29 g 
(yield: 42 %) of the title compound. 
SIMS m/z: 1007 [M+H] * 
10 ^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.29 (s, 6H, NMes) , 

3.04 (s, 3H, 6-OMe), 3.78 (d, IH, J=4 . 3 Hz, H-5) , 
3.92 and 3.96 (each d, each IH, Jgeni=15.9 Hz, 
-CHi[2-Pyridine] ) , 4.07 (d, IH, J=7.3 Hz, H-1'), 
4.99 (dd, IH, J=11.0, 2.4 Hz, H-13), 5.03 (d, IH, 
15 J=11.0 Hz, H-3) 

^^C-NMR (125 MHz, 00013) 5 (ppm) ; 40.3 (NMej), 50.4 

{6-OMe), 103.5 (CI'), 157.7 ( 11 , 12 -carbamate) , 170.5 
( -C0CH2[ 2 -Pyridine] ) , 175.5 (CI), 216.0 (C9) . 



20 Example 16 

11- r2- (Pentafluorophenvlsulfonvlamino) - 
ethvnamino-3 . ll-dideoxv-3-oxo-5-Q-desQsaminvl-6-Q- 
methvlervthronolide A 11.12- cvclic carbamate 

Following the same procedure as in Example 
25 12(5) using 0.83 g (1.2 mmol) of the compound obtained 
in Example 12(4) and 0.3 8 g (1.4 mmol) of pentafluoro- 
benzenesulf onyl chloride, there was obtained 0.49 g 
(yield: 46 %) of the title compound. 
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SIMS m/z: 886 [M+HT 

^H-NMR {500 MHz, CDCI3) 5 (ppm) ; 2.26 (s, 6H, NMej) , 2.62 
(s, 3H, 6-OMe), 3.86 (q, J=6.7 Hz, H-2), 4.25 (d, IH, 
J=9.2 Hz, H-5), 4,27 (d, IH, J=7.3 Hz, H-IM, 4.90 
5 (dd, IH, J=11.0, 2.4 Hz, H-13) 

'^C-NMR (125 MHz, CDCI3) ^ (ppm) ; 40.2(NMe2), 49.9 (6-OMe), 
104.0 (CI'), 157.7 (11, 12-carbamate) , 170.7 (CI), 
203.0 (C3) , 216.5 (C9) . 



10 Example 17 

11 - r 2 - ( Me thanesul f onvlamino ) ethvl 1 amino- 1 1 - 
deQxv-3-Q- (2- Pvridvl) acetvl-5-0-desosaininvl-6-Q- 
met^hylervthro nQlide A 11.12-cvclic carbamate 

Following the same procedure as in Example 
15 10(6) using 0.51 g (0.66 mmol) of the compound obtained 
in Example 10(5) and 0.06 ml (0.79 mmol) of methane- 
sulfonyl chloride, there was obtained 0.45 g (yield: 
80 %) of the title compound. 
SIMS m/z: 855 [M+H] * 
20 ^H-NMR {500 MHz, CDCI3) ^ (ppm) ; 2.29 (s, 6H, NMe2) , 2.98 
(s, 3H, -S02Me) , 3.05 (s, 3H, 6-OMe), 3.92 and 3.96 
(each d, each IH, Jgein=15.9 Hz, -CH2 [2-Pyridine] ) , 
4.06 (d, IH, J=7.3Hz, H-1'), 5.03 (d, 2H, J=10.9 Hz, 
H-3 and H-13), 5.51 (brt, IH, J=5.5 Hz, -NHSO2-) 
25 ^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 40,3 (NMes), 41.2 

(-SOjMe), 50.3 (6-OMe), 103.5 (CI'), 157.9 (11, 12- 
carbamate) , 170.4 (-COCH2 [2 -Pyridine] ) , 175.1 (CI), 
216.0 (C9) . 
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Example 18 

1 1- [2 - ( m ^thftn^SuUpnylainlpo) gthvl 1 MlinQ-3 1 11" 
dideoxv-3-oxo-5-0-desosaminvl-6-0-methvlerv thronolide A 

llil2-gYglig carbfliuatg 

Following the same procedure as in Example 
12(5) using 0.83 g (1.2 mmol) of the compound obtained 
in Example 12(4) and 0.11 ml (1.4 mmol) of methane- 
sulfonyl chloride, there was obtained 0.18 g (yield: 
21 %) of the title compound. 
FABMS m/z: 734 [M+H]" 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.27 (s, 6H, NMej) , 2.66 
(s, 3H, 6-OMe) , 2,99 (s, 3H, -SOsMe) , 3.86 (q, J=6.7 
Hz, H-2), 4.25 (d, IH, J=9.2 Hz, H-5) , 4.28 (d, IH, 
J=7.3 Hz, H-1'), 4.95 (dd, IH, J=11.0, 2.4 Hz, H-13), 
5.33 (brs, IH, -NHSO2-) 
^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 40.2 (NMes), 41.0 

(-SOzMe), 49.9 (6-OMe) , 104.0 (CI'), 157.9 (11,12- 
carbamate) , 170.3 (CI), 203.3 {C3), 216.5 (C9) . 

20 Example 19 

11- 12- fPhenvlsulfo nylamino)ethvllamino-ll- 
deoxv-3-Q- f 2-Pvridvl) acetvl-5-Q-desQsaminvl-6-Q- 
methvlervthronolide A 11,12-cvclic carbamate 

Following the same procedure as in Example 
25 10(6) using 0.54 g (0.69 mmol) of the compound obtained 
in Example 10(5) and 0.15 g (0.85 mmol) of benzene- 
sulfonyl chloride, there was obtained 0.52 g (yield: 
82 %) of the title compound. 
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lonSpray MS m/z: 917,4 [M+H]* 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.28 (s, 6H, NMej) , 2.80 
(s, 3H, 6-OMe), 3.92 and 3,96 (each d, each IH, 
Jge.,= 15.8 Hz, -CHi [2 -Pyridine] ) , 4.05 (d, IH, J=7.3 Hz 
5 H-1'), 4.95 (dd, IH, J=11.0, 2.2 Hz, H-13), 4.99 

(d, IH, J=11.0 Hz, H-3), 5.93 (brt, IH, J=:5.8 Hz, 
-NHSO2") 

^^C-NMR {125 MHz, CDCI3) 5 (ppm) ; 40,3 (NMej) , 50.1 

(6-OMe), 103.5 (CI'), 157.7 (11 , 12-carbainate) , 170,4 
10 (-£OCH2[2-Pyridine] ) , 175,1 (CI). 215.9 (C9) . 



Exeunple 20 

ll-[2- (l-NaPht;hfllg^gS^lfgnylaInj.^Q)«thYl1aJnin9- 
ll-deoxv-3-0- (2-pvridvl)acetvl-5-O-desosaminvl-6-0- 
15 methvlervthronol ide A 11.12-cvclic carbamate 

Following the same procedure as in Example 
10(6) using 0.54 g (0.69 mmol) of the compound obtained 
in Example 10(5) and 0.19 g (0.84 mmol) of 
naphthalenesulf onyl chloride, there was obtained 0.58 g 
20 (yield: 87 %) of the title compound. 
lonSpray MS m/z: 957.4 [M+H]* 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.28 (s, 6H, NMe2) , 2.67 
(s, 3H, 6-OMe), 3.93 and 3.97 (each d, each IH, 
Jgen^=16.2 Hz, -Cai[2-Pyridine] ) , 4.04 (d, IH, J=7 . 3 Hz 
25 H-1'), 5.02(dd, IH, J=ll,2, 2.2 Hz, H-13), 5.00 

(d, IH, J=11.0 Hz, H-3), 6.31(brt, IH, J=5.8 Hz, 
-NHSO2-) 

^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 40.3 (NMes), 50,0 
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(6-OMe), 103,6 (CI'), 157.7 ( 11 , 12 -carbamate ) , 170.4 

(-COCH2[2-Pyridine] ) , 175.1 (CI), 215.8 (C9) . 

Example 21 

5 11- [2- (2-Mesitvlenesulfonvlamino) e thvllaminQ- 

ll-deoxv-3-0- (2-Pvridvl) acetvl-5-0-desosaminYl-6-0- 
methvlervthronolide A 11, 12 -cyclic c arbamate 

Following the same procedure as in Example 
10(6) using 0.53 g (0.68 mmol) of the compound obtained 
10 in Example 10(5) and 0.18 g (0.82 mmol) of 2-mesityl- 
enesulfonyl chloride, there was obtained 0,55 g (yield; 
84 %) of the title compound. 
lonSpray MS m/z: 959.5 [M+H]^ 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.27 and 2.63 (each s, 
15 9H, -PhHSi) , 2.29 (s, 6H, NMe2) , 2.93 (s, 3H, 6-OMe) , 

3.92 and 3.95 (each d, each IH, Jgem=16.2 Hz, -CHi[2- 
Pyridine]), 4.05 (d, IH, J^7.3 Hz, H-1 ' ) , 5.00-5.03 
(m, 2H, H-3 and H-13), 5.92 (brt, IH, J=6.0 Hz, 
-NHSO2-) 

20 ^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 20.8 and 22.9 (-PhMej) . 

40.3 (NMej), 50.2 (6-OMe), 103.5 (CI'), 157.8 (11, 

12 -carbamate ) , 170,4 (-£0CH2 [2 -Pyridine] ) , 174.8 (CI), 

215.8 {C9) . 

25 Example 22 

11- r2- r2- (l-NaphthvPethanesulfonvl aminQl - 
ethvl ] amino- ll-deoxv-3-Q- (2 -pvridvl) acetyl -5-0- 
desosaminyl-6-Q-methyleryt hronQlide A 11,12-cvclic 
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Following the same procedure as in Example 
10(6) using 0.53 g (0.68 mmol) of the compound obtained 
in Example 10(5) and 0.21 g (0.82 mmol) of 2-(l- 
5 naphthyl) ethanesulf onyl chloride, there was obtained 
0.38 g (yield: 56 %) of the title compound. 
lonSpray MS m/z: 995.5 [M+H]* 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.31 (s, 6H, NMej) , 

3.04(3, 3H, 6-OMe), 3.91 and 3.96 (each d, each IH, 
10 J^em=15.9 Hz, -CIJi [2 -Pyridine] ) , 4.06 (d, IH, J=7.3 Hz, 

H-1'), 5.03 (d, IH, J=11.0 Hz, H-3), 5.04 (dd, IH, 
J=11.0, 2.2 Hz, H-13), 5.60 (brs, IH, -NiiS02-) 
^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 40.3 (NMej) , 50.3 

(6-OMe), 103.5 (CI'), 158.0 ( 11 , 12 -carbamate ) , 170.4 
15 (-C0CH2 [2 -Pyridine] ) , 175.0 (CI), 216.0 (C9). 



Example 23 

11- r2- (2-Acetamid o-4-methvl-5-thiazolesulfonvl- 
amino) ethvl1amino-ll-deoxv-3-0- (2-pvridvl) acetvl-5-O- 
20 desosaminvl-6-O-methvlervthronolid e A 11.12-cvclic 
carbamate 

Following the same procedure as in Example 
10(6) using 0.57 g (0.73 mmol) of the compound obtained 
in Example 10(5) and 0.22 g (0.86 mmol) of 2-acetamido- 
25 4-methyl-5-thiazolesulf onyl chloride, recrys tallization 
from ethyl acetate/n-hexane gave 0.19 g (yield: 26 %} of 
the title compound as the first crystals. 
FABMS m/z: 995 [M-hH] * 
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'h-NMR (500MHz, CDCI3) ^ (ppm) ; 2.21 (s, 3H, " -NHCOCHi) , 

2.29 (s, 6H, NMez), 2.49 (s, 3H, [Thiazole J -Me ) , 2.91 
(s, 3H, 6-OMe) , 3.91 and 3.95 (each d, each IH, 
Jg«m=15.8 Hz, -CHi [2 -Pyridine] ) , 4.05 (d, IH, J=7.4 Hz, 
5 H-1'), 4.97 (d, 2H, J=11.3 Hz, H-3 andH-13), 6.08 

(brs, IH, -NHSO:-) 
"C-NMR {125MHz, CDCI3) 5 (ppm) ; 16.3 ( [Thiazole] -Me) , 
23.0 (-NHCOCHa), 40.3 (NMej), 50.2 (6-OMe), 103.6 
(CI'), 157.8 (11, 12 -carbamate ) , 168.1 (-NHCOCHj) , 
10 170.5 (-COCH2 [2 -Pyridine] ) , 175.1 (CI), 215.9 (C9) . 

Excunple 24 

11- [2 - r3 . 5-niinethvli s nxazole-4-sul f nnyl - 
CTinol ethvH amino- 1 l-deoxv-l- O - (2-Pvridvl ) acel-,v1 

15 deg(?Saminyl-6-0-inerhvlervthr o no1 ide A 11.12-rvf1i r- 
carbamat;^ 

Following the same procedure as in Example 
10(6) using 0.54 g (0.69 mmol) of the compound obtained 
in Example 10(5) and 0.16 g (0.82 mmol) of 3,5- 
20 dimethylisoxazole-4-sulfonyl chloride, there was 

obtained 0.28 g (yield: 44 %) of the title compound. 
FABMS m/z: 936 [M+H]' 

'h-NMR (500 MHz. CDCI3) 5(ppm),- 2.29 (s, 6H, NMe^) , 2.41 
and 2.64 (each s, each 3H, [Isoxazole] -Me) , 2.96 (s, 
25 3H, 6-OMe), 3.92 and 3.96 (each d. each IH, J,«,=16.2 

Hz, -Clii[2-Pyridine] ) , 4.06 (d, IH, J=7.3 Hz, H-1 ■ ) , 
4.95 (dd, IH, J-11.0, 2.1 Hz, H-13), 5.02 (d, IH, 
J=11.0 Hz, H-3), 6.31 (brs, IH, -NHSO2-) 
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"C-NMR (125 MHz, CDCI3) 5 (ppm) ; 10.7 and 12.6 
( [Isoxazole] -Me) , 40.3 (NMez) , 50.1 (6-OMe) . 
103.6 (CI'), 158.1 (11, 12 -carbamate ) , 170.5 
(-COCH2[2-Pyridine] ) , 175.2 (CI), 216.1 (C9) . 

5 

Example 25 

11- f 2- f 2- (Pvrid-2-vl ) t-. hionhPnP-S- 
sulf onvlaminol ethvll amino- 11 - deoxv-3 -O- (2-pvridv1 ) - 
acetvl-S-Q-desosaminvl-e-O-methvlervth ronolidP A 11.12- 

10 cyclic carbamate 

Following the same procedure as in Example 
10(6) using 0.53 g (0.69 mmol) of the con¥)Gund obtained 
in Example 10(5) and 0.21 g (0.81 mmol) of 2-(pyrid-2- 
yl) thiophene-5-sulfonyl chloride, there was obtained 

15 0.47 g (yield: 68 %) of the title compound. 
FABMS m/z: 1000 [M+H]" 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.29 (s, 6H, NMej) , 2.94 
(s, 3H, 6-OMe), 3.92 and 3.96 (each d, each IH, 
J,em=15.9 Hz, -CHi [2 -Pyridine] ) , 4.05 (d, IH, J=7.3 Hz, 
20 H-1'), 5.01 (dd, IH, J=11.0, 2.4 Hz, H-13), 5.02 

(d, IH, J=11.0 Hz, H-3), 6.14 (brs, IH, -NHSOj-) 
"C-NMR (125 MHz, CDCI3) 5 (ppm) ; 40.3 (NMej) , 50.2 

(6-OMe), 103.5 (Cl'l, 157.8 (11, 12 -carbamate ) , 170.4 
( -C0CH2[ 2 -Pyridine] ) , 175.0 (CI), 215.9 (C9) . 

25 

Example 26 

11- f2- r (3-Pvridvl)sulf onvlaminol ethvl 1 amino-n- 
deoxv-3-0- (2-Pvridvl)acetvl-5 -0-desosaminvl-6-o-methYT - 
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ervthronolide A n.l2-cvcli c carbamate 

Following the same procedure as in Excunple 
10(6) using 1.0 g (1.3 itunol) of the compound obtained in 
Example 10(5) and 0.69 g of pyridine-3-sulf onyl chloride 
5 described in the following Reference Example 2, there 
was obtained 0.20 g (yield: 17 %) of the title compound, 
lonSprayMS m/z: 918.4 [M+H]" 

'h-NMR (500 MHZ, CDCI3) ^(ppm); 2.29 (s, 6H, NMes) , 2.86 
(s, 3H, 6-OMe), 3.93 and 3.96 (each d, each IH, 
10 Jgen,=15.9 Hz, -Cai[2-Pyridine] ) , 4.06 (d, IH, J=7.3 Hz, 

H-IM, 4.93 (dd, IH, J=11.0, 2.4 Hz, H-13), 5.00 
(d, IH, J=11.0 Hz, H-3), 6.21 (brs, IH, -NHSO2-) 
^^C-NMR (125 MHz, CDCI3) ^ (ppm) ; 40.3 (NMez) , 50.1 

(6-OMe), 103.5 (CI'), 157.8 ( 11 , 12-carbamate) , 170.4 
15 (-C0CH2 [2 -Pyridine] ) , 175.3 (CI), 216.0 (C9). 



Reference Example 2 

Preparation of Dvr.idine-3-5u1 fonvl chlnriH^ 
1.6 g (0.01 mol) of pyridine-3 -sulfonic acid 
20 and 4,2 g (0,02 mol) of phosphorus pentachloride 

together were stirred at 200*'C for 2.5 hours. After the 
reaction, chloroform was added to the reaction system, 
the insoluble matter was removed by filtration, and the 
filtrate was evaporated under reduced pressure to give 
25 2.41 g of pyridine-3 -sulf onyl chloride. 

Example 27 

11- \2- r f4-Mfrrhvlphenvl ) sulf onvl aminol f^yl^y] ] - 
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an\ing-ll-deoyv-3-0-(2-Pvridvl)acPtvl-S-0-df »sosaminv1 -fi- 
Q-methvlervthronolide A 11.12 -cvclic carbamar^ 

Following the same procedure as in Example 
10(6) using 0.53 g (0.69 mmol) of the compound obtained 
5 in Example 10(5) and 0.15 g (0.80 mmol) of p-toluene- 
sulfonyl chloride, there was obtained 0.40 g (yield: 
53 %) of the title compound. 
lonSprayMS m/z: 931.5 [M+H] * 

'h-NMR (500 MHz, CDClj) 5 (ppm) ; 2.29 (s, 6H, NMej) , 2.39 
10 {s, 3H, Ph-Me) , 2.83 (s, 3H, 6-OMe) , 3.93 and 3.96 

(each d, each IH, Jge„=15.9 Hz, -Cfii [2 -Pyridine] ) , 
4.06 (d, IH, J=7.3 Hz, H-1 • ) , 4.96 (dd, IH, J=11.0, 
2.4 Hz, H-13), 5.00 (d, IH, J=11.0 Hz, H-3), 5.83 
(brt, IH, J=6.1 Hz, -NHS02-) 
15 "C-NMR (125 MHz, CDCI3) ^ (ppm) ; 21.4 (Ph-Me), 40.3 
(NMez), 50.0 (6-OMe), 103.5 (CI'), 157.7 (11,12- 
carbamate), 170.4 (-COCH2 [2-Pyridine] ) , 175.0 (CI), 
215.9 (C9) . 

20 Excunple 28 

11- f2- f4- (4-DimethvlaminonhP nvlazQ^nhPn yl- 
sulfonvlaminolethvl 1;^Tni.no-ll-dP oxv-3-o- )- 
flCetYl-5-0-desQsaIn^nv^-6-0-mP^ h v^prvrhronolidP a 11.12- 
cvclic garbama^<? 

2^ Following the same procedure as in Example 

10(6) using 0.52 g (0.67 mmol) of the compound obtained 
in Example 10(5) and 0.26 g (0.80 mmol) of 4-(4- 
dimethylaminophenylazo; benzenesulfonyl chloride, there 
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was obtained 0.54 g (yield: 76 %) of the title compound, 
lonSprayMS m/z: 1064.6 [M+H]" 

^H-NMR (500 MHz, CDCI3) ^ (ppm) ; 2.29 (s, 6H, NMej) , 2.93 
(s, 3H, 6-OMe), 3.11 (s, 6H, Ph-NMe2) , 3.92 and 3.96 
5 (each d, each IH, J=15.9 Hz, -CH^ [2 -Pyridine] ) , 4.05 

(d, IH, J=7.3 Hz, H-1*), 4.98 (dd, J=11.0, 1.8 Hz, 
H-13), 5.04 (d, IH, J-11.0 Hz, H-3), 6.03 (brt, IH, 
J=6.1 Hz, -NHSO2-) 
^^C-NMR (125 MHz, CDCI3) 5 (ppm) ; 40.2 (NMej) , 40.3 (NMej), 
10 50.2 (6-OMe), 103.5 (CI'), 157.9 (11, 12 -carbamate ) , 

170.3 (-COCH2 [2 -Pyridine] ) , 174.9 (CI), 215.9 (C9) . 



Example 29 

11- [2- r (4-MethQXVPhenvl ) sulf onvlaminol ghV^y] ] - 
15 amino-ll-deoxv-^-O- ( 2 -ov ridvl ) acetyl -S-O-desosaminvl-^- 
Q-methvlervthronolide A 11.12-nvrlic carbamatR 

Following the same procedure as in Example 
10(6) using 0.57 g (0.74 mmol) of the compound obtained 
in Example 10(5) and 0.18 g (0.87 mmol) of 4-methoxy- 
20 benzenesulf onyl chloride, there was obtained 0.45 g 
(yield: 64 %) of the title compound. 
FABMS m/z: 947 [M+H] * 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 2.29 (s, 6H, NMej ) , 2.83 
(s, 3H, 6-OMe), 3.83 (s, 3H, Ph-OMe) , 3.92 and 3.96 
25 (each d, each IH, J=15.9 Hz, -CH^ [ 2-Pyridine] ) , 4.06 

(d, IH, J=7.3 Hz, H-1'), 4.96 (dd, IH, J=11.0, 1.8 
Hz, H-13), 5.01 (d, IH, J=11.0 Hz, H-3), 5.79 (brt, 
IH, J=6.1 Hz, -NHS02-) 
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^^C-NMR (125 MHz, CDCI3) ^ (ppm) ; 40.3 (NMe/), 50,1 

(6-OMe), 55.5 (Ph-OMe), 103.5 (CI'), 157.7 (11,12- 
carbamate) , 170.4 (-COCH2 [2 -Pyridine] ) , 175.0 (CI), 
215.8 (C9) . 

5 

Example 30 

11- r 2 - f ( 4 -Cvanophenvl ) sulf onvlaminQ l ethvl 1 - 
aiaino-ll-deQXV-3-0- (2-Dvridvl)acetvl-5-0-desQsaminvl-6- 
0-methvlervt:hronol^de A 11.1 2-cvclic carbamate 
10 Following the same procedure as in Example 

10(6) using 0.54 g (0.69 mmol) of the compound obtained 
in Exairple 10(5) and 0.17 g (0,84 mmol) of 4-cyano- 
benzenesulf onyl chloride, there was obtained 0.48 g 
(yield: 74 %) of the title compound. 
15 FABMS m/2: 942 [M+H]^ 

^H-NMR (300 MHz, CDCI3) 5 (ppm) ; 2.29 (s, 6H, NMej) , 2.86 
(s, 3H, 6-OMe), 3.95 (s, 2H, -CH2 [2 -Pyridine] ) , 
4,07(d, IH, J=7.3 Hz, H-1'), 4.91 (dd, IH, J=11.0, 
2,1 Hz, H-13), 5.01 (d, IH, J=11.2 Hz, H-3 ) . 

20 

Exair^le 31 

11- \2- r (4-Trif luoromethox vohenvl) sulfonyl- 
aminolethvllamino-ll-deoxv-3- 0- (2 -Dvridvl) acetyl -5-0- 
desQSaminYl-6-Q-methvlervthron olide A 11.12-cvclir 
25 carbamate 

Following the same procedure as in Exanple 
10(6) using 0.65 g (0.84 mmol) of the compound obtained 
in Example 10(5) and 0.26 g (1.0 mmol) of 4 - ( trif luoro- 
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methoxy) benzenesulfonyl chloride, there was obtained 
0.36 g (yield: 43 %) of the title compound. 
^H-NMR (300 MHz, CDCI3) 5 (ppm) ; 2.29 (s, 6H, NMej) , 2.84 
(s, 3H, 6-OMe), 3.94 (s, 2H, -CH^ [ 2 -Pyridine] ) , 4.06 
5 (d. IH, J=7.1 Hz, H-1'), 4.93 (dd, IH, J=11.0, 1.9 

Hz, H-13), 5.01 (d, IH, J=10.8 Hz, H-3). 

Example 32 

11- f2- r (4-Trifluoromet:hvlnh envl)sulfonvl- 
aminol ethvl 1 amino- 11 -deoxv--^ -O- ( 2-pvridvl ) acetvl-5-Q- 
de3Qsaininvl-6-0-methvlervthrQn olide A 11.12-cvclir 
carbamate 

Following the same procedure as in Example 
10(6) using 0.52 g (0.67 mmol) of the compound obtained 
in Example 10(5) and 0.20 g (0.82 mmol) of 4- ( trif luoro- 
methyl) benzenesulfonyl chloride, there was obtained 0.45 
g (yield: 68 %) of the title compound. 

^H-NMR (300 MHz, CDCI3) 5 (ppm) ; 2.29 (s, 6H, NMej) , 2.85 
(s, 3H, 6-OMe), 3.94 (s, 2H, -CiJ^ [2 -Pyridine] ) , 4.06 
(d, IH, J=7.3 Hz, H-1'), 4.91 (dd, IH, J=11.0, 2.1 
Hz, H-13), 5.01 (d, IH, J=11.2 Hz, H-3). 

Excumple 33 

11- r2 - (N-Phenvlsul famovl ) et hvl 1 amino-ll - 
25 deoXV-3-0- (2 -Dvridvll acetyl - 5 -Q>desQsaminvl-6-0- 
methvlervthronolide A 11. 12 -cyclic carbamaf,f> 

To a solution of 0.15 g (0.17 mmol) of the 
compound obtained in Example 10(4) in 10 ml of a mixture 



wo 99/21869 PCT/JP98/04876 

42 

of N,N-dimethylf ormamide and distilled water [10:3] was 
added 0.34 g (1.7 mmol) of 2-aminoethylsulf onanilide 
described in the following Reference Example 3 at room 
temperature, followed by stirring for 7 days. After the 
5 reaction, chloroform was added to the reaction solution, 
and the mixture was successively washed with distilled 
water and a saturated aqueous sodium chloride solution. 
The organic layer was dried over anhydrous magnesium 
sulfate, and the solvent was evaporated under reduced 

10 pressure. The residue was dissolved in 10 ml of 

methanol and stirred at room temperature overnight. 
After the reaction, the solvent was evaporated under 
reduced pressure, and purification by silica gel column 
chromatography (chloroform : methanol : aqueous ammonia 

15 =19:1:0.1 - 9:1:0,1) gave 0.05 g (yield: 32 %) of the 
title compound. 
FABMS m/2: 917 [M+H] ' 

^H-NMR (500MH2, CDCI3) 5 (ppm) ; 0.84 (t, 3H, J=7 . 3 Hz, 

14-Me), 2,29 (s, 6H, NMej) , 2.95 (s, 3H, 6-OMe) , 5.06 
20 (d, IH, J=11.0 Hz, H-3), 5.48 (dd, IH, J=11.0, 1,8 

Hz, H-13) . 

Reference Example 3 

Preparation of 2 -aminoethvlsulf onanilide 
25 (1) To a solution of 8.0 g (64 mmol) of 2- 

aminoethylsulf onic acid (taurine) in 3 5 ml of distilled 
water were added 11.2 g (0.13 mol) of sodium bicarbonate 
and 19.8 g (0.12 mol) of carbobenzoxychloride under ice- 
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cooling, followed by stirring at room temperature for 4 
hours. After the reaction, the reaction solution was 
washed with ether, the aqueous layer was made acidic 
with an aqueous hydrochloric acid solution, and the 
5 solution was concentrated under reduced pressure. The 
solution was allowed to stand overnight, and the 
precipitated crystals were recrystallized from 
water/methanol (1:10) to give 15.5 g {yield: 86 %) of 
carbobenzoxytaurine . 

10 (2) To a suspension of 15.0 g (53.3 mmol) of 

the compound obtained in the above (1) in 150 ml of 
benzene was added 15.0 g (72 mmol) of phosphorus 
pentachloride, followed by refluxing under heating for 
25 minutes. After the reaction, the reaction solution 

15 was evaporated under reduced pressure, and 150 ml of 
benzene was added thereto, followed by removal of the 
insoluble matter by filtration. The filtrate was 
evaporated under reduced pressure to give 15.0 g of 
sulf onyl chloride . 

20 (3) To a solution of 3.7 g (13.2 mmol) of the 

compound obtained in the above (2) in 100 ml of 
methylene chloride were added 1 . 8 ml (19.0 mmol) of 
aniline, 4 . 0 ml (51.6 mmol) of pyridine and 0.16 g (1,3 
mmol) of 4-dimethylaminopyridine, followed by stirring 

25 overnight. After the reaction, the reaction solution 
was washed with IN aqueous hydrochloric acid solution, 
the organic layer was dried over anhydrous sodium 
sulfate, cind the solvent was evaporated under reduced 
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pressure. The residue was dissolved in 100 ml of 
methajiol, and 0.5 g of palladium carbon was added 
thereto, followed by stirring under a hydrogen stream 
overnight. After the reaction, the catalyst in the 
5 reaction solution was removed by filtration, and the 

filtrate was concentrated under reduced pressure to give 

I. 7 g of 2-aminoethylsulfonanilide. 

Example 34 

11- f 2- (N-Phenvlsulfamovl)ethv llaminQ-3 . 11- 
dideoxv-3-oxo-5-0- desosaminvl-6-0-methvlervthronQlide A 

II. 12-cvclic carbamate 
Following the same procedure as in Example 33 

using 0.3 8 g {0,50 mmol) of the compound obtained in 
Example 12(3), 1.0 g (5.0 mmol) of 2-aminoethyl- 
sulfonanilide described in Reference Example 3, there 
was obtained 0.34 g (yield: 85 %) of the title compound. 
FABMS m/z: 796 [M+H]* 

^H-NMR (500 MHz, CDCI3) 5 (ppm) ; 0.87 (t, 3H, J=7 . 3 Hz, 

14-Me), 2.26 (s, 6H, NMej) , 2.60 (s, 3H, 6-OMe) , 4.23 
(d, IH, J=8.5 Hz, H-5) . 

Excunple 35 

1 1- r2- fN- ( 4-MethoxvDhenvl ) sulf amovll ethvl 1 - 
25 amino-ll-deQXV-3-0- (2-pvrid vl) acetvl-5-Q-desosaminvl-6> 
Q-methvlervthronolide A 11.12-c vclic carbamate 

Following the same procedure as in Excimple 33 
using 0.50 g (0.57 mmol) of the compound obtained in 



15 
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Example 10(4), 4-methoxyaniline in place of suiiline and 
1.3 0 g (5.7 mmol) of 4 ' -methoxy-2 -aminoethyl- 
sulf onanilide prepared in the same manner as in 
Reference Example 3, there was obtained 0.06 g (yield: 
5 11 %) of the title compound. 
FABMS m/z: 947 [M+H] * 

^H-NMR (300 MHz, CDCI3) ^ (ppm) ; 0.83 (t, 3H, J=7 . 3 Hz, 

14-Me), 2.29 (s, 6H, NMes) , 2.97 (s, 3H, 6-OMe) , 3.79 
(s, 3H, Ph-OMe), 5.06 (d, IH, J=10 . 6 Hz, H-3), 5.48 
10 (dd, IH, J=11.0, 2.0 Hz, H-13), 6.87 (m, 2H) , 7.29 

(m, 2H) . 



Example 3 6 

U- \2- r N-(3-Pvridvl)sulfamovllethvllaminQ-ii- 
15 deQXV-3-0- {2-Dvridvl^arf^tvl-5-0-de 5Osaminvl~fi-( ; )- 
methvlervthronolide A ll.l2-cvc lic carbamate 

Following the same procedure as in Example 33 
using 0.3 5 g (0.40 mmol) of the compound obtained in 
Example 10(4), 3 -aminopyridine in place of aniline and 
20 0.80 g (3.98 mmol) of 3- (2-aminoethyl ) sulf onamidopyridine 
prepared in the same manner as in Reference Exanple 3, 
there was obtained 0.05 g (yield: 14 %) of the title 
compound. 

FABMS m/z: 918 [M+H] * 
25 ^H-NMR (300 MHz, CDCI3) 5 (ppm) ; 0.84 (t, 3H, J=7 . 3 Hz, 

14-Me), 2.29 (s, 6H, NMes), 2.99 (s, 3H, 6-OMe) , 5.06 
(d, IH, J=11.0 Hz, H-3), 5.48 (dd, IH, J=11.2, 2.0 
Hz, H-13), 6.87 (m, 2H) , 7.29 (m, 2H) . 
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Example 37 

11- \2- r (4-NitrQDhenvl5ulfonvl)aminQlethvl1 - 
aininQ-ll-deoxv-3-Q-inet:hvlthiomethvl- 5-0-desosaminvl-6-o- 
rngthvlervthrpnolide A 11,12-cvclic carbamate 
5 (1) Following the same procedures as in 

Example 1(1) and (2) using 5.06 g (7.69 mmol) of the 
compound obtained in Reference Example 1 and 2.3 g (10,4 
mmol) of 4-nitrobenzenesulf onyl chloride, there was 
obtained 7.31 g of the 2'-0-acetyl compound. 
10 (2) Following the same procedure as in Example 

2 using 4.02 g (4.54 mmol) of the compound obtained in 
the above (1), there were obtained 1.33 g (yield: 3 5 %) 
of the same compound as obtained in Example 14 and 0.15 
g (yield: 4 %) of the title compound. 
15 lonSpray MS m/z: 903.4 [M+H]* 

^ H-NMR (500MHz, CDCl 3 ) i (ppm) 2 . 2 8 ( s , 6H, NMe 2 ) , 2.29(s, 
3H, SMe) , 2.94(s, 3H, 6-OMe) , 4.44(d, IH, J=7.3Hz, 
H-1'), 4.68 and 4.92 (each d, each IH, J=11.0H2, 
-0CiL2SMe), 4.86 (dd, IH, J=11.0, 1.8Hz, H-13) 



20 ^ ^C-NMR( 12 5MHz, CDCl 3 ) i (ppm) 15 . 8 ( SMe) , 40.2(NMe 



2 i ' 



50.2(6-OMe), 77 . 7 ( -O^H 2 SMe ) , 101.7(C1*), 158.0(11, 
12 -carbamate) , 176.5 (CI) , 216.2 (C9) . 



Example 38 

11- f2 - ( 3-PYridylsulfonvlamino) ethvllamino- 
3 , ll-dideoxv-3-oxo-5-0-desosaminvl -6-Q-methvl- 
ervthronolide A 11,12-cvclic carbamatP 

(1) Following the same procedures as in 
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Example 1(1) and (2) using 1.00 g (1.52 mmol) of the 
compound obtained in Reference Example 1 and 0.60 g (3.4 
mmol) of 3-pyridylsulf onyl chloride obtained in 
Reference Example 2, there was obtained 0,42 g of the 
5 2 * -0-acetyl compound. 

(2) Following the same procedure as in Example 
2 using 0,42 g (0.5 mmol) of the compound obtained in 
the above (1), there was obtained 0,21 g (yield: 17 %) 
of the title compound. 
10 lonSpray MS m/z: 797.4[M+H]" 

^ H-NMR( 500MHz, CDCl 3 ) i (ppm) 2 • 2 6 ( s . 6H, NMe 2 ) , 2.51(s, 
3H, 6-OMe), 3.84{q, IH, J=6.7Hz, H-2), 4.22(d, IH, 
J=9.2Hz, H-5), 4.27(d, IH, J=7.3Hz, H-1'), 4.86(dd, 
IH, J=11.0. 2.4Hz, H-13), 6.12(brs, IH, -NHSO 2-) 
15 ' ^C-NMR( 125MHz, CDCl 3 ) f (ppm) 40 . 2 (NMe 2 ) , 49.7(6-OMe), 
103.9 (CI' ) , 158.0(11, 12 -carbamate) , 170.2 (CI) , 
203.2(C3) , 216.6(C9) . 



Example 39 

20 11- r 2- r (5- \2- fMethvlthio) Pvrimidin-4- 

Vll thiQPhene-2■-sulfonvlaminole thvl1amino-ll-deoyy-^-^- 
(2-pvridvl) -acetvl-5- 0-de5Qsaminvl-6-Q- 
methvlervthronolide A 11.12-cvclic carbamate 

Following the same procedure as in Example 

25 10(6) using 0.55 g (0.71 mmol) of the compound obtained 
in Example 10(5) and 0.26 g (0.85 mmol) of 5-[2- 
(methylthio)pyrimidin-4-yl] thiophene-2-sulfonyl chloride, 
there was obtained 0.50 g (yield: 67 %) of the title 
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compound. 

FABMS m/z: 1047 [M+H] ' 

* H-NMR( 500MHz, CDCl 3 ) J (ppm) 2 . 30 ( s , 6H, NMe 2 ) / 2.60{s. 
3H, SMe), 2.91(s, 3H, 6-OMe) , 3.92 and 3.96{eachd, 
5 each IH, J=15.9Hz, -CH.^ [2 -Pyridine] ) , 4.26(d, IH, 

J=7.3HZ; H-1'); 4.98 (dd, IH, J=11.0, I.8H2, H-13), 
5.00(d, IH, J=11.6Hz, H-3), 6.24(brs, IH, -NHSO 2-) 
' ^ C-NMR( 125MHz, CDCl 3 ) J (ppm) 14 , 1 ( SMe) , 40.3(NMe2). 
50.1(6-OMe), 103.5(C1'), 157 . 6 { 11 , 12-carbainate) , 
10 170.4 (-COCH 2 [2-Pyridine] ) , 175.2(C1), 216.0(C9). 

Exair^le 40 

11- [2- ( 6-Chloroimidazo [2 , 1-bl thiazole-5- 

guUgnYlfitfnin<?) gthYllM\in9-ll-dgg?^-3-0- (2- 

15 Dvridyl)acetvl-5-Q-desQsaininvl-6-Q-methvlervthronQlide A 

11.12-cvcl ic carbamate 

Following the same procedure as in Excunple 

10(6) using 0.62 g (0.80 mmol) of the compound obtained 

in Example 10(5) and 0,26 g (1.0 mmol) of 6- 
20 chloroimidazo [2 , 1-b] thiazole-5-sulf onyl chloride, there 

was obtained 0.16 g (yield: 19 %) of the title compound. 

FABMS m/z:997 [M+H]"^ 

^ H-NMR(500MH2, CDCl 3) J (ppm) 2 . 3 0 ( s , 6H, NMe 2 ) . 2.85(s, 
3H, 6-OMe) , 3.92 and 3. 96 (each d, each IH, J=15.9Hz, 
25 -CiL^ f 2 -Pyridine] ) , 4.06(d, IH, J=7.3Hz, H-1'), 

4,99(d, IH, J=11.0Hz, H-3), 5.00(dd, IH, J=11.0, 
2,4Hz, H-13), 6.65(brs, IH, -NIJSO 2 - ) 
' ^C-NMR( 12 5MHz, CDCl 3 ) f (ppm) 40 . 3 (NMe 2 ) / 50.0(6-OMe), 
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103,5(C1' ) , 157 .8 (11, 12 -carbamate) , 17o'.4(-COCH j [2- 
Pyridine]), 175.3 (CI), 215. 9 (C9). 

Example 41 

5 ll-f2- f5-Chloro-3-methvlben zorb1 thiQPhene-2- 

sulfonYlaminQ)ethvl1ajnino-ll-deoxv-3-o- (2-pvridvl) - 
acetvl-S-Q-desosaminvl-e-O- methvlervthronolide A 11.12- 

gyclic carbamate 

Following the same procedure as in Example 
10 10(6) using 0.51 g (0.65 mmol) of the compound obtained 
in Example 10(5) and 0.22 g (0.78 mmol) of 5-chloro-3- 
methylbenzo [b] thiophene-2-sulf onyl chloride, there was 
obtained 0.45 g (yield: 67%) of the title compound. 
FABMS m/z;1021[M+H]"^ 
15 ' H-NMR( 500MHz, CDCl 3 ) i (ppni) 2 . 29 ( s , 6H, NMe 2 ) . 2.66(s, 
3H, benzothiophene-Me) , 2.88 (s, 3H, 6-OMe) , 3.93 and 
3. 96 (each d, each IH, J=15.9Hz, -CH.^[2 -Pyridine] ) , 
4.05(d, IH, J=6.7Hz, H-1 ' ) , 4.97-5.00(m, IH, H-13), 
5.01(d, IH, J=11.6Hz, H-3), 6.48{brs, IH, -NHSOj-) 
20 ' ^C-NMR{ 125MHz, CDCl 3 ) f (ppm) 12 . 2 (benzothiophene-Me) , 
40.3(NMe2)/ 50.1(6-OMe), 103.5(C1'), 157.9(11,12- 
carbamate) , 170.4 (-COCH 2 [2-Pyridinel ) , 175.2 (CI) , 
215.9(C9) . 

25 Example 42 

11- f2- (4-Methvlsulfonvlbenz enesulfQnvlaminQ) - 
ethvH amino- 11 -deo xv-3-Q- f 2 -ovridyl) acetyl -S-Q- 
desosaminvl-6-Q-methvlervthrono lide A ll.l2-cvclir 
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carbamate 

Following the same procedure as in Example 
10(6) using 0.53 g (0.68 mmol) of the compound obtained 
in Example 10(5) and 0.23 g (0.90 mmol) of 4- 
5 methylsulf onylbenzenesulf onyl chloride, there was 
obtained 0.36 g (yield: 53 %) of the title compound. 
FABMS m/z:995 [M+H]^ 

' H-NMR( 500MHz, CDCl 3 ) f (ppm) 2 . 29 ( s , 6H, NMe 2 ) . 2.87(s, 

3H, 6-OMe), 3.08(s, 3H, SO^Me), 3 . 93 and 3 . 96 ( each d, 
10 each IH, J=15.9Hz, -CIL2[2-Pyridine] ) , 4.07(d, IH, 

J=7.3Hz, H-1'), 4.92(dd, IH, J=11.0, 1 . 8Hz , H-13). 
5.00(d, IH, J=ll,OHz, H-3), 6.30(brs, IH, -NiiSOz-) 
' ^C-NMR( 125MHz, CDCl 3 ) 5 (ppm) 40 . 3 ( NMe 2 ) , 44.2(S0 2Me), 
50.1(6-OMe), 103.5(C1'), 157 . 8 ( 11 , 12-carbamate) , 
15 170.6(-£OCH 2 [2-Pyridine] ) , 175.5(C1), 216.0(C9). 



Example 43 

11- f2- (2-ThiODhene5ulfonvlami no) ethvl1amino-ll- 
deQXV-3-Q' (2-PVridvl)acetvl-5-Q-desosam invl-6-0- 
20 methvlervthronolide A 11.12- cvclic carbamate 

Following the same procedure as in Example 
10(6) using 0.52 g (0.66 mmol) of the compound obtained 
in Example 10(5) and 0.15 g (0.82 mmol) of 2- 
thiophenesulf onyl chloride, there was obtained 0.46 g 
25 (yield: 75 %) of the title compound. 
FABMS m/z:923 [M+H]^ 

' H-NMR(500MH2. CDCl 3 ) Mppm) 2 . 29 ( s , 6H, NMe 2 ) , 2.88(s, 
3H, 6-OMe) , 3.92 and 3. 96 (each d, each IH, J=15.9Hz, 
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-CIL2_ [2 -Pyridine] ) , 4.06(d, IH, J=7.3Hz,' H-1'), 
4.98(dd, IH, J=11.0, 1.8Hz, H-13), 5.01{d, IH. 
J=11.0Hz, H-3), 6.10(brs, IH, -NHSO2-) 
' ^C-NMR{ 125MHz, CDCl 3 ) f (ppm) 40 . 3 (NMe 2 ) , 50.1(6-OMe), 
5 103.5(C1'), 157.7 (11, 12 -carbamate ) , 170 . 5 ( -£OCH 2 [2- 

Pyridine]), 175.1(C1), 215.9(C9). 



Example 44 

ll-f2- rS- (Isoxazol-3 -vl) thionhene-2- 
10 sulfonvlamino1ethvl1aininQ -ll-deoxv-3-Q- (2- 

PVridvl)acetvl-5-0-desosaminv1 -6-0-methvlervt:hrr.nolide A 

11,12-cvclic carbamar.P 

Following the same procedure as in Example 

10(6) using 0.58 g (0.75 mmol) of the compound obtained 
15 in Exair¥>le 10(5) and 0.22 g (0.88 mmol) of 5-(isoxazol- 

3-yl) thiophene-2-sulfonyl chloride, there was obtained 

0.36 g (yield: 48 %) of the title compound. 

FABMS m/z:990[M+H]"^ 

' H-NMR( 500MHz, CDCl 3 ) i (ppm) 2 . 29 ( s , 6H, NMe 2 ) , 2.93(s, 
20 3H, 6-OMe), 3.91 and 3.95(each d, each IH, J=15.9Hz, 

-CIL_2[ 2 -Pyridine] ) , 4.05(d, IH, J=7.3Hz, H-l"), 
4.95(dd, IH, J=11.0, 2.2Hz, H-13), 5.01(d, IH, 
J=10.9Hz, H-3), 6.30(brs, IH, -NflSOz-) 
' ^C-NMR( 125MHz, CDCl 3 ) f (ppm) 40 . 3 (NMe j ) , 50.2(6-OMe), 
25 103.5(C1'), 157.9 (11, 12 -carbamate ) , 170 . 4 ( -£OCH j [2 - 

Pyridine]), 175.2(C1), 216.0(C9). 
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Example 45 

11- r2- (Benzofura2an-4-sulfonvlamino ) ethvll - 
amino-ll-deQxv-3-O- (2-pvridvl)acetvl -5-0-desQsaminvl-6- 
Q-methvlervthronolide A 11.12 -cvclic carbamate 
5 Following the same procedure as in Example 

10(6) using 0.58 g (0.75 mmol) of the compound obtained 
in Example 10(5) and 0.19 g (0.87 mmol) of benzof urazan- 
4-sulfonyl chloride, there was obtained 0.47 g (yield: 
66 %) of the title compound. 
10 FABMS m/z:990[M+H]'^ 

' H-NMR(500MH2, CDCl 3 ) J (ppm) 2 . 29 ( s , 6H, NMe 2 ) , 3.02(s, 
3H, 6-OMe) , 3.93 and 3. 96 (each d, each IH, J=15.9Hz, 
-CILj_[2-Pyridinel ) , 4.08(d, IH, J=7,3Hz, H-1 ' ) , 
5.02(dd, IH, J=11.0Hz, H-3), 5.11(dd, IH, J=11,0, 
15 I.8H2, H-13), 6.48(brs, IH, -NHSO 2 - ) 

^ ^C-NMR( 125MHz, CDCl 3 ) i (ppm) 40 . 3 (NMe 2 ) . 50.5(6-OMe), 
103. 5(01') . 157.1(11, 12-carbamate) , 17Q.4(-COCH 2(2- 
Pyridinel) , 175.3(C1), 215.8(C9). 



20 Example 46 

11- r2- (2-Methvlsulfonvlben2e nesulfQnvlaminQ) - 
ethvl1amino-ll-deoxv-3-0- (2-pv ridvl)acetvl-5-o- 
dggO ?^invl-6-Q-methvlerv thr onolide A 11.12-^yQ li^ 

25 Following the same procedure as in Example 

10(6) using 0.52 g (0.67 mmol) of the compound obtained 
in Example 10(5) and 0.21 g (0.82 mmol) of 2- 
methylsulfonylbenzenesulf onyl chloride, there was 
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obtained 0.46 g (yield: 66 %) of the title compound. 
FABMS in/z:995 [M+H]"^ 

^ H-NMR (500MHz, CDCl 3 ) Mppm) 2 . 29 ( s . 6H, NMe 2 ) , 2.92(s, 
3H, 6-OMe) , 3.92 and 3.96 (each d, each IH, J=15.9Hz, 
5 -CILj_[2-Pyridine] ) , 3.39(s, 3H, SOjMe), 4.05{d, IH, 

J=7.3H2, H-1'), 5.00(d, IH, J=11.0Hz, H-3), 5.04(dd, 
IH, J=11,0, I.8H2, H-13), 6.40(brt, IH, J=5.5Hz. 
-NHSO 2 - ) 

^ ^C-NMR (125MHz, CDCl 3 ) f (ppm) 4 0 . 3 (NMe 2 ) , 50.1(6-OMe), 
10 103 .6 (CI • ) , 157.2 (11, 12-carbainate) , 170.4 (-COCH 2 [2- 

Pyridine]), 174.0(C1), 215.6(C9). 

Example 47 

11 - r 2 - ( 4 -Ni trobenzenesul fonvlamino ) butvl 1 amino- 
15 3 . ll-dideoxv-3-oxo-5-Q-de sosaminvl-6-0- 

methvlervthronolid e A 11.12-cvclic carbamate 

(1) Following the same procedure as in Example 
10(5) using 3.0 g (4.25 mmol) of the compound obtained 

in Example 12(3) and 4.3 ml (43 mmol) of 1,4- 
20 diaminobutane, there was obtained 3.2 g of 11- (3- 

aminobutyl) amino-3 , ll-dideoxy-3 -oxo-5-0-desosaminyl-6-0- 
methylerythronolide A 11,12-cyclic carbamate. 

(2) Following the same procedure as in Example 
10(6) using 0.61 g (0.88 mmol) of the compound obtained 

2 5 in the above (1) and 0.26 g (1.2 mmol) of 4-nitro- 
benzenesulf onyl chloride, there was obtained 0.45 g 
(yield: 58 %) of the title compound. 
FABMS m/z:869 [M+H]*^ 
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' H-NMR(500MH2, CDCI3) i (ppm) 2 . 27 { s , 6H, NMe 2 ) , 2.60{s, 
3H, 6-OMe) , 3.87(q, IH, J=6.7H2, H-2), 4,26(d, IH, 
J=8.6Hz, H-5), 4.29{d, IH, J=7.3Hz, H-1 ' ) , 4.88{dd, 
IH, J=11,0, 1.8Hz, H-13), 5.65(brs, IH, -NHSOj-) 
5 ^ ^ C-NMR(125MH2, CDCl 3 ) i (ppm) 40 . 2 (NMe ^ ) , 49.9(6-OMe), 
104.0 (CI' ) , 157.3 (11, 12 -carbamate) , 170.1 (CI) , 
203 .4 (C3) , 216 .9 (C9) . 



Example 48 

10 11- f 2- (4-Nitrobenzene5ulfonvlamino)butvllamino- 

ll-deQXV-3-0- (2-pvridvl)acetvl-5-Q-desQsaminvl-fi-0- 
methvlervthronolide A 11.12-cvclic carbamate 

(1) Following the same procedure as in Example 
10(5) using 5.0 g (6.1 mmol) of the compound obtained in 

15 Example 10(4) and 6 . 1 ml (61 mmol) of 1 , 4-diaminopropane, 
there was obtained 4.9 g of 11- (3-aminobutyl)amino-ll- 
deoxy-3-0- {2-pyridyl) acetyl-5-0-desosaminyl-6-0- 
methylerythronolide A 11,12-cyclic carbamate. 

(2) Following the same procedure as in Example 
20 10(6) using 0.45 g (0.56 mmol) of the compound obtained 

in the above (1) and 0.14 g (0.63 mmol) of 4- 

nitrobenzenesulf onyl chloride, there was obtained 0.34 g 

(yield: 62 %) of the title compound. 

FABMS m/z:990tM+H]'^ 
25 ^ H-NMR(500MH2, CDCl 3 ) i (ppm) 2.30(s, 6H, NMe 2 ) , 3.00(s, 
3H, 6-OMe) , 3.93 and 3,99 (each d, each IH, J=15.9H2, 
-CiLj^ [2 -Pyridine] ) , 4.08 (d, IH, J=7.3Hz, H-l»), 
4.97(dd, IH, J=lx.O, 2.1Hz, H-13), 5.06(d, IH, 
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J=11.2Hz, H-3) . 
Example 49 

11- [2- (2-AcetamidQ-4-methvl-5- 
5 thiazolesul f onvlamino ) butvl 1 amino- 1 1 -deoxv-3 -0- ( 2 - 

Pvridvl)acetvl-5-Q-deso3aminvl-6-0-methvlervth ronolide A 
11.12-cvclic carbamate 

Following the same procedure as in Exan^le 
10(6) using 0.43 g (0.53 mmol) of the coirpound obtained 
10 in Example 48(1) and 0.16 g (0.63 mmol) of 2-acetamido- 
4-methyl-5-thiazolesulf onyl chloride, there was obtained 
0*38 g (yield: 70 %) of the title compound. 
FABMS m/z: 1023 [M+H]"^ 

' H-NMR( 500MHz, CDCl 3 ) J (ppm) 2,23(s. 3H, COCH 3 ) , 2.29(s, 
15 6H, NMe2), 2.98(s, 3H, 6-OMe) , 3.93 and 3 . 98 ( each d, 

each IH, J=15.9Hz, -CiLx[2-Pyridine] ) , 4.08(d, IH, 
J=7,3Hz, H-1'), 4.98(dd, IH, J=11.0, 2.1Hz, H-13), 
5.02{d, IH, J=11.3Hz, H-3), 5.63 (brt. IH, J=5.8Hz, 
-NHSO 2 - ) 

20 ' ^C-NMR(125MH2, CDCl 3 ) f (ppm) 22.9(COCH3), 40.3(NMe2)/ 
50.2(6-OMe), 103.6(C1'), 157.5(11, 1 2 -carbamate ) , 
168.2 (CCX:h 3) , 170.7 (-COCH 2 [2 -Pyridine] ) , 174.5 (CI) , 
216.4(C9) . 

25 Example 50 

11- [2- (3-Pvridvlsulf onvlami no) butyl lamino-11- 
deQXv-3-0- (2-Dvridv l) acetvl-5-Q-desosaminvl-6-Q- 
methvlervthronolide A 11,12-cvc lic carbamate 
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Following the same procedure as in Example 
10(6) using 0.58 g {0.72 mmol) of the compound obtained 
in Example 48(1) and 0.3 8 g (2.14 mmol) of 3- 
pyridylsulf onyl chloride obtained in Reference Example 2, 
5 there was obtained 0.51 g (yield: 75 %) of the title 
compound. 

FABMS m/2:946 [M+H]^ 

' H-NMR(500MHz, CDCl 3 ) 5 (ppm) 2.30(s, 6H, NMe 2 ) , 3.04(s, 
3H, 6-OMe), 3.93 and 3. 97 (each d, each IH, J=15.9Hz, 
10 -CiLj_t2-Pyridine] ) , 4.08(d, IH, J=7.3Hz, H-1'), 

4.98(dd, IH, J=11.0, 1.8Hz, H-13 ) , 5.06(d, IH, 
J=11.0Hz, H-3), 5.77(brs, IH, -NHSO2-) 
^ ^C-NMR( 125MHz, CDCl 3 ) f (ppm) 40.3(NMe2), 50.4(6-OMe), 
103.6{C1'), 157.4(11, 12 -carbamate ) , 170 . 4 {-COCH 2 [2- 
15 Pyridine]), 174.8(C1), 216.9(C9). 

Example 51 

11- [2- f3-Pvridvlsu1fonvlamin o)butvnamino-3 . 11- 
d i <a^<?Xy-3-gXff-5-Q"def70Prtminvl"6-0-methvler v thronolide A 
20 11. 12 -cyclic carbarns t^^ 

Following the same procedure as in Example 
10(6) using 0.78 g (1.15 mmol) of the compound obtained 
in Example 47(1) and 0.61 g (3.43 mmol) of 3- 
pyridylsulf onyl chloride obtained in Reference Example 2, 
25 there was obtained 0.39 g (yield: 41 %) of the title 
compound. 

FABMS m/2:82 5[M+H]^ 

' H-NMR{500MH2, CDCl 3 ) f (ppm) 2 . 2 7 ( s , 6H, NMe 2 ) , 2.63(s, 
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3H, 6-OMe), 3 . 87 (q, IH, J=6.7Hz, H-2), 4.27(d, IH, 
J=10.4H2, H-5), 4.29{d, IH, J=7.3Hz, H-1 ' ) , 4,90(dd, 
IH, J=11.0, 1.8Hz, H-13), 5.68(brs, IH, -NHSO?-) 
' ^C-NMR( 125MHz, CDCl 3 ) f (ppm) 4 0 . 2 (NMe 2 ) . 50.0{6-OMe), 
5 103.9(C1'), 157.3 (11, 12 -carbamate ) , 170.1(C1), 

203.4(C3), 216.9{C9). 



Example 52 

10 3 . 11-dide oxv-B-O- (2-pY^idvl)acetyl■5-0-desQsaminvl-6-0- 
^^ethvlervthrQnolide A 11.12-cvclic carbamate 

Following the same procedure as in Exeimple 
10(6) using 0.33 g (0.42 mmol) of the compound obtained 
in Example 10(5) and 0.13 g (0.49 mmol) of 2- 

15 dibenzofuransulf onyl chloride, there was obtained 0.24 g 
(yield: 57 %) of the title compound. 
FABMS m/2:1007 [M+H]'^ 

^ H-NMR (300MHz, CDCl 3 ) i (ppm) 2 . 2 9 ( s , 6H, NMe p ) , 2.88(s, 
3H, 6-OMe), 3.97 and 3.91 (each d, each IH, J=15.9Hz, 
20 -CIL_2_ [2 -Pyridine] ) , 4.05(d, IH, J=7.3H2, H-1'), 

4.96(dd, IH, J=11.0, 2.0Hz, H-13), 5.01(d, IH, 
J=11.2Hz, H-3), 6,00(brt, IH, -NHSO2-). 



Example 53 

25 11- [2- (2"Methylgul£ Qrtylbg nze n ^g u l£gnylftrnin Q) - 

ethvll aminQ-3 . ll-dideoxv-B -oxo-5-Q-desosaminvl-6-0- 
methvlervthronolide A 11.12-cvclic carbamate 

Following the same procedure as in Example 
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12(5) using 0.51 g (0.73 mmol) of the compound obtained 
in Example 12(4) and 0.22 g (0.86 mmol) of 2- 
methylsulf onylbenzenesulf onyl chloride, there was 
obtained 0.46 g (yield: 72 %) of the title confound. 
5 lonSprayMS m/z : 874 . 2 [M+H] 

^ H-NMR( 3 00MHz, CDCl 3 ) Mppm)2.26(s, 6H, NMe 2 ) , 2.55(s, 
3H, 6-OMe); 3.40(s, 3H, SOjMe), 4.96(dd, IH. J=10.6, 
2.5Hz, H-13), 6.37(brt, IH, J=6.2H2, -NHSO2-) 

10 Example 54 

1 1 - r 2 - r 2 - f Pvr id-2 - vll th i Qphene - 5 - 
sulfonvlaminol ethvl 1 amino-3 , ll-dideoxv-3 -oxq-5-Q- 
desosaminvl-6-O-methvlervthronolide A 11.12-cvclic 

15 Following the same procedure as in Excimple 

12(5) using 0.51 g (0,73 mmol) of the compound obtained 
in Example 12(4) and 0.24 g (0.92 mmol) of 2-(pyrid-2- 
yl) thiophene-5-sulfonyl chloride, there was obtained 
0.33 g (yield: 48 %) of the title compound. 
20 lonSprayMS m/z : 879 . 3 [M+H] 

' H-NMR( 3 00MHz, CDCl 3 ) i (ppm) 2 . 2 6 ( s , 6H, NMe 2 ) . 2.58 (s, 
3H, 6-OMe), 4.22(d, IH, J=8.7Hz, H-5) , 4.27(d, IH, 
J=7.3Hz, H-1'). 4.92(dd, IH, J=10.6, 2.3H2, H-13), 
6.00 (brs, IH, -NHSO j-) . 

25 

Example 55 

11- f2- (2-Methvlsulf onylbe nzenesulf onvlamino) - 
e thvl 1 amino- 11 -deoxv - 3 -O- ( 2 -pvr idyl ) acetyl - 5 -O- 



1 
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desosaminvlervthronolide A 11.12-cvclic carbamate 

(1) Following the same procedure as in Example 
10(5) using 2.47 g of 2 ' -0-acetyl-lO , ll-anhydro-12-0- 
imida2olylcarbonyl-3-0- {2-pyridyl ) acetyl-5-0- 

5 desosaminylerythronolide A, there was obtained 2.29 g of 
11- (2 -aminoethyl ) amino-ll-deoxy-3 -0- (2-pyridyl ) acetyl- 5- 
0-desosaminylerythronolide A 11,12-cyclic carbamate. 

(2) Following the same procedure as in Example 
10(6) using 0.52 g (0.68 mmol) of the compound obtained 

10 in the above (1) and 0.21 g (0.82 mmol) of 2- 

methylsulf onylbenzenesulf onyl chloride, there was 
obtained 0.3 8 g (yield: 57 %) of the title compound. 
FABMS m/z:981[M+H]"'' 

' H-NMR(500MH2, CDCl 3 ) J (ppm) 2 . 3 3 ( s , 6H, NMe 2 ) / 3.40(s, 
15 3H, SO 2 Me), 3.91 and 3. 95 (each d, each IH, J=15.3Hz, 

-CiLj_ [2 -Pyridine] ) , 4.57(d, IH, J=7.3Hz, H-1'), 4.99 
and 5.48 (each brs, each IH, H-3 and H-13), 6.25 (brs, 
IH, -NHSO2-) 

' ^ C-NMR( 125MHz, CDCl 3 ) J (ppm) 40 . 5 (NMe 2 ) . 44.3(S02Me), 
20 104.5(C1M, 156.5(11, 12 -carbamate ) , 170 . 0 (-COCH 2 [2- 

Pyridine] ) , 174. 6 (CD, 214. 5 (C9). 

Example 56 

l^-r2- f (2-Aget^idp-4-ingthYX-5- 
2 5 thiasQl^sui£gnYl)ainii:^Q] ethvll amino- 11 -deQ;r/-3-Q" (2- 

Dvridvl) acetvl-5-Q-desosaminvl-6-Q-methvlervthronolide A 

11, l2-<;yc;Iic <;^rbftni»tg 

(1) Following the same procedure as in Example 
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10(5) using 5.0 g (6.1 iranol) of the compound obtained in 
Example 10(4) and 4.5 g (61 mmol) of 1 , 3 -diaminopropane, 
there was obtained 4.5 g of 11- (3-aminopropyl) amino-11- 
deoxy-3-0- (2-pyridyl) acetyl-5-0-desosaminyl-6-0- 
5 methylerythronolide A 11,12-cyclic carbamate. 

(2) Following the same procedure as in Example 
10(6) using 0,50 g (0.63 mmol) of the compound obtained 
in the above (1) and 0.24 g (0.95 mmol) of 2-acetamido- 
4-methyl-5-thiazolesulf onyl chloride, there was obtained 
10 0.47 g (yield; 74 %) of the title compound. 
FABMS m/z:1009[M+H]*^ 

^ H-NMR( 500MHz, CDCl 3 ) J (ppm) 0 . 7 6 ( t , 3H, J=7.3H2, 14-Me) , 
2.29(s, 6H, me 2) f 2.93(s, 3H, 6-OMe) , 4.07(d, IH, 
J=7.3Hz, H-IM, 4,92(dd, IH, J=11.0, 2.lHz, H-13), 
15 5.01(d, IH, J=11.0H2, H-3). 

^ ^ C-NMR( 125MHz, CDCl 3 ) f (ppm) 40 . 3 (NMe 2 ) / 50.0(6-OMe), 
103. 7 (CI') , 157.9 (11, 12-carbamate) , 174.5 (CI) , 
216.0{C9) . 



20 Excimple 57 

11- [3- f4-NitrQbenzenesulfonvl)aminoDroDvl1 - 
amino-ll-deoxv-3-0- (2-Pvridvl)acetvl-5-0-desosaminvl-6- 
0-methylervthronolide A 11.12-cyclic carbamate 

Following the same procedure as in Example 
25 10(6) using 0.50 g (0,63 mmol) of the compound obtained 
m Example 56(1) and 0.21 g (0.95 mmol) of 
4-nitrobenzenesulf onyl chloride, there was obtained 
0.45 g (yield: 21 %) of the title compound. 
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FABMS m/z:976[M+H]^ 

^ H-NMR(500MH2, CDCl 3 ) J (ppm) 2 . 2 9 ( s , 6H, NMe 2 ) , 2.98(s, 
3H, 6-OMe) , 4.06(d, IH, J=7.3Hz, H-1'), 4.83(dd, IH, 
J=11.0, 1.8Hz, H-13), 5.02(d, IH, J=11.0Hz, H-3). 
5 ^ ^C-NMR( 125MHz, CDCl 3 ) f (ppm) 40 . 3 (NMe 2 ) , 50.0{6-OMe), 
103.6(C1') , 158.1(11, 12-carbainate) , 174.7(C1) , 
216.1 (C9) . 

Example 58 

10 11- f3- (3-PvridvlsulfQnvl)aminopropv llamino-ll- 

deoxv--3-Q- f2-pvridvl)acetvl-5-0-desosain invl-6-O- 
methvlervthronolide A 11.12-cvc lic carbamate 

Following the same procedure as in Excunple 
10(6) using 0,50 g (0.63 mmol) of the compound obtained 

15 in Example 56(1) and 0.40 g (2.3 mmol) of pyridine-3- 

sulfonyl chloride obtained in Reference Example 2, there 
was obtained 0.24 g (yield: 21 %) of the title compound. 
FABMS m/2:932 [M+H]^ 

' H-NMR(500MHz, CDCl 3 ) i (ppm) 2 . 2 9 ( s , 6H, NMe 2 ) , 2.99(s, 
20 3H, 6-OMe), 4.06{d, IH, J=7.3Hz, H-1'), 4.86(dd, IH, 

J=11.0, 2.4H2, H-13), 5.02(d, IH, J=11.6Hz, H-3), 
5.89 (brs, IH, -NHSOj-). 

Example 59 

25 11- f 3- r (2-Acetamido-4-methv1 -S- 

thiagol ^gulfQnvl)aminolpropvnaminQ-3 . il-dideQxv-_i-nxn- 
5-Q-desQsaminvl-6-0-methvlerv thronolide A 11.12-cvclic 
carbamate 
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(1) Following the same procedure as in Example 
10(5) using 2,0 g (2.8 mmol) of the compound obtained in 
Example 12(3) and 2.1 g (28 mmol) of 1 , 3-diaminopropane, 
there was obtained 2 . 0 g of 11- (3-aminopropyl) amino- 

5 3 , ll-dideoxy-3-oxo-5-0-desosaminyl-6-0- 

methylerythronolide A 11,12-cyclic carbamate. 

(2) Following the same procedure as in Example 
10(6) using 0.40 g (0.56 mmol) of the compound obtained 
in the above (1) and 0.22 g (0.84 mmol) of 2-acetamido- 

10 4-methyl-5-thiazolesulf onyl chloride, there was obtained 
0.31 g (yield: 62 %) of the title compound. 
FABMS m/z:888 [M+H]"^ 

' H-NMR( 500MHz, CDCl 3 ) Mppm)2.27(s, 6H, NMe 2 ) , 2.62{s. 

3H, 6-OMe) , 4.23 (d, IH, J=9.2Hz, H-5) , 4.28(d, IH, 
15 J=7.3Hz, H-1'), 4.84(dd, J=11.0, 2.4Hz, H-13), 

5 .89 (brs, IH, -NHSO 2-) 
^ ^C-NMR(12 5MH2, CDCl 3 ) J (ppm) 40 . 2 (NMe 2 ) , 49.9(6-OMe), 

104.0(C1*), 158.0(11, 12-carbamate) , 169.8(C1), 

203.5(C3), 216.4(C9). 

20 

Example 60 

11- f3- ( 3"Pvridvlsulfonyl)aminoDroDvl1amino- 
3 , ll-dideQxv-3-oxo-5-0-desos aminvl-6-0- 
methvlervthronolide A 11.12-cvclic carbamate 
25 Following the same procedure as in Example 

10(6) using 0.3 9 g (0.58 mmol) of the compound obtained 
in Example 59(1) and 0.22 g (0.84 mmol) of 2-acetamido- 
4-methyi-5-thiazolesulf onyl chloride, there was obtained 
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0.31 g (yield: 51 %) of the title compound. 
FABMS m/z:811 [M+H]^ 

^ H-NMR( 3 00MHz, CDCl 3 ) J (ppm) 0 , 76 ( t , IH, J=7,5Hz, 14-Me) , 
2.27(s, 6H, NMe2), 2.60{s, 3H, 6-OMe) , 4.23(d, IH, 
5 J=8.6Hz, H-5), 4.28(d, IH, J=7.3Hz. H-1 ' ) , 4.78(dd, 

J=11.0, 2.4Hz, H-13), 5.82(brs, IH, -NHSO 2-) 



Example 61 

11- f2- fN- (2-Methvlsulfonvl benzene) 5ulfonvl*N-> 
10 methvlaminol ethvl 1 amino-ll-deoxv-:^ - o- f 7. -ovri dvl ) anetyi - 
5-Q-desosaminvl-6"0-methvlerv thronolide A 11 . 12 -cvcl i r 

(1) 8.0 g (9.14 nunol) of 11- [2 - (N-methyl-N- 
benzylamino) ethyl] ainino-ll-deoxy-3-0- (2-pyridyl ) acetyl- 

15 5-0-desosaminyl-6-0-methylerythronolide A 11,12-cyclic 
carbamate was hydrogenated in methanol using palladium- 
carbon in an ordinary manner. The reaction solution was 
filtered, and the solvent was evaporated under reduced 
pressure to give 5.0 g (yield: 69 %) of the debenzylated 

2 0 compound. 

(2) Following the same procedure as in Exemple 
10(6) using 0.40 g (0.51 mmol ) of the compound obtained 
in the above (1) and 0.16 g (0.61 mmol) of 2- 
methylsulf onylbenzenesulf onyl chloride, there was 

25 obtained 0.39 g (yield: 76 %) of the title compound. 
SIMS m/2:1009 [M+H]'^ 

^ H-NMR(3 00MH2, CDCl 3 ) J (ppm) 0 . 82 ( t , 3H, J=7.3Hz, 14-Me), 
2.29(s, 6H, NMe2). 2.99(s, 3H, 6-OMe) , 4.06(d, IH, 
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J=7.3Hz, H-1'), 5.03-5.11(m, 2H, H-3 andH-13). 



Example 62 

11- r2- TN- ( e-Chloroimidazo f 2 . 1 . 61 t hiazole-S- 
5 sul f onvl ) -N-me thvlamino 1 ethvl 1 amino- 1 1 -deo xv- 3 -O- f 2 - 

PYridvDacetvl-S-Q-desQsaminvl-S-Q-methvlervthronolide A 
Ui l^-cYclig carbamate 

Following the same procedure as in Example 
10(6) using 0.40 g (0.51 mmol) of the compound obtained 
10 in Example 61 and 0,16 g (0.61 mmol) of 6-chloroimidazo- 
[2, 1, 6] thiazole-5-sulfonyl chloride, there was obtained 
0.38 g (yield: 74 %) of the title compound. 
SIMS m/2:1011[M+H]'*" 

^ H-NMR{ 3 00MHz, CDCl 3 ) Mppm)G,81(t. 3H, J=7.3H2, 14-Me) , 
15 2.30(s, 6H, NHe 2) . 3.03(s, 3H, 6-OMe} , 4.06(d, IH, 

J=7.3Hz, H-1*), 5.03-5.11(m, 2H, H-3 andH-13). 



Example 63 

11- f2- FN- (3-Pvridvlsulfonvl) -N-methvlaminol - 
20 ethvnamino-ll-deoxv-3-0- f 2-Dvridvl ) acetvl-5-Q- 

desosaminvl-6-O-met hvlervthronolide A 11,12-cvclic 

Following the same procedure as in Example 
10(6) using 0.40 g (0.51 mmol) of the compound obtained 
25 in Example 61 and 0.18 g (1.02 mmol) of pyridine-3- 
sulfonyl chloride, there was obtained 0.25 g (yield: 
53 %) of the title compound. 
SIMS m/z:932 [M+H]^ 
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^ H-NMR( 300MHz, CDCl 3 ) Mppm)0.83(t. 3H, J=7.3H2, 14-Me) , 
2.30(s, 6H, NMej), 2.97(s. 3H, 6-OMe) , 4.07(d, IH, 
J=7.3Hz, H-1'), 5.04{dd, IH, J=11.0, 2.3Hz, H-13), 
5.05(d, IH, J=11.2Hz, H-3 ) . 

5 

Example 64 

11- r2- r f 2-Nitrophenvl ) sulf onvlaminol ethvll - 
ajnino-ll-deoxv-3-0- r (3-pyri dvlmethvl) aminol carbonvl-5-O- 
deso5^invl-6-Q-methvlervthronolide A 11.12-cvclic 
10 carbamate 

To a solution of 2.2 g (2.5 mmol) of the 
compound obtained in Exeunple 3(1) in 10 ml of pyridine 
was added dropwise a solution of 0.74 g (2,5 mmol) of 
triphosgene in 10 ml of methylene chloride under ice- 

15 cooling, followed by stirring for 30 minutes. To the 
mixture was added 1.25 ml (12.3 mmol) of 3- 
(aminomethyl) pyridine, followed by stirring for 1.5 
hours. After completion of the reaction, the same 
working-up and removal of the acetyl group at the 2 ' - 

20 position as in Example 1(3) gave 1.6 g of the title 
compound, 

FABMS m/z: 977 [M+H]+ 



Excimple 65 

11- [2- r f 2-Ni trQDhenvl) sul f onvlamino 1 - 
ethvl1amino-ll-deoxv-3-0- (3-pvridvloxv) carbonvl-5-O- 
de50saminvl-6-0-methvler vthronolide A 11.12-cvclic 
carbamate 
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To a solution of 2.2 g (2.5 mmol) of the 
compound obtained in Example 3(1) in 10 ml of pyridine 
was added dropwise a solution of 0.74 g (2.5 mmol) of 
triphosgene in 10 ml of methylene chloride under ice- 
5 cooling, followed by stirring for 3 0 minutes. To the 
mixture was added 1.18 g (12.4 mmol) of 3- 
hydroxypyridine , followed by stirring for 1.5 hours. 
After completion of the reaction, the same working-up 
and removal of the acetyl group at the 2 '-position as in 
10 Example 1(3) gave 1.2 g of the title compound. 
FABMS m/z: 964 [M+H]+ 



Test Example 

The in vitro antibacterial activity of the 

15 compound obtained in Elxample 13 as an example of the 
compound of the present invention against various 
experimental bacteria was measured using sensitive disc 
media (produced by Eiken Chemical Co.) according to the 
MIC measuring method specified by the Japan Society of 

20 Chemotherapy. The results are expressed as MIC value 

(Minimum Inhibitory Concentration, |ig/ml) , and shown in 
Table 1. 
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[Table 1] 

In Vitro Antibacterial Activity: MIC (^g/ml) 



— Compound 
Microorganism 


Compound of 
Example 13 


£. auiifiiia 209P-JC 


0.10 


2.- aurfiiia smith 


0.20 


S. eoidermidis IID 866 


0.025 


E. f?§<;ali§ CSJ 1212 


0.10 


S. oneumoniae BM 225 


0.78 


S- pn««mQnifl9 BM 205 


1.56 



INDUSTRIAL APPLICABILITY 
5 The compounds of the present invention have a 

strong antibacterial activity against not only 
erythromycin- sensitive bacteria but also erythromycin- 
resistant bacteria. Therefore, the compounds of the 
present invention are useful as antibacterial agents for 
10 the treatment of bacterially infectious diseases in 
human beings and animals (including farm animals) . 
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CLAIMS 

1. An erythromycin A derivative represented by the 

formula: 




0 

5 wherein n is an integer of 1 to 7, 

is a group represented by the formula: 
-S02N(-r'^) -rQ 

wherein R*^ is a hydrogen atom, an alkyl group having 1 
to 6 carbon atoms, a phenyl group, a phenyl group 

10 substituted by a nitro group or an alkoxy group having 1 
to 3 carbon atoms, a pyridyl group, a pyridyl group 
substituted by 1 or 2 members selected from the group 
consisting of an alkyl group having 1 to 6 carbon atoms; 
a halogen atom; an alkoxy group having 1 to 3 carbon 

15 atoms; a nitro group, an amino group; a cyano group and 
an amino group substituted by an alkyl group having 1 to 
6 carbon atoms, a quinolyl group, or a quinolyl group 
substituted by 1 or 2 members selected from the group 
consisting of an alkyl group having 1 to 6 carbon atoms; 

2 0 a halogen atom; an alkoxy group having 1 to 3 carbon 

atoms; a nitro group; an amino group; a cyano group and 
an amino group substituted by an alkyl group having 1 to 
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6 carbon atoms, is a hydrogen atom or an alkyl group 
having 1 to 6 carbon atoms, or 
a group represented by the formula: 
-N-(r10)SO2R^ 

5 wherein R^ is an alkyl group having 1 to 6 carbon atoms, a 
dibenzofuranyl group, a thienyl group, a thienyl group 
substituted by a group selected from the group consisting 
of a pyridyl group; an isoxazolyl group; a pyrimidinyl 
group and a pyrimidinyl group substituted by an alkoxy 

10 group having 1 to 6 carbon atoms or an alkylthio group 
having 1 to 6 carbon atoms, an isoxazolyl group, an 
isoxazolyl group substituted by 1 or 2 alkyl groups having 
1 to 6 carbon atoms, an imidazolyl group, an imidazolyl 
group substituted by 1 to 3 alkyl groups having 1 to 6 

15 carbon atoms, a benzothienyl group, a benzothienyl group 
substituted by 1 to 5 members selected from the group 
consisting of an alkyl group having 1 to 6 carbon atoms 
and a halogen atom, a thiazolyl group, a thiazolyl group 
substituted by 1 or 2 members selected f rom the group 

20 consisting of an alkyl group having 1 to 6 carbon atoms; 
an amino group and an acetamino group, an imidazo[2,l- 
b] thiazolyl group, an imidazo [2 , 1-b] thiazolyl group 
substituted by 1 to 3 members selected from the group 
consisting of an alkyl group having 1 to 6 carbon atoms 

25 and a halogen atom, a phenylalkyl group having 7 to 10 

carbon atoms, a quinolyl, a pyridyl, a naphthyl group, a 
naphthylalkyl group having 11 to 15 carbon atoms, a 
dime thy laminonaphthyl group, a group represented by the 
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formula : 




wherein X is -0- or 

a group represented by the formula: 

a phenyl group, a phenyl group substituted by 1 to 5 
members selected from the group consisting of a hydroxyl 
group; a methylsulf onyl group; an alkyl group having 1 
to 6 carbon atoms; an alkoxy group having 1 to 3 carbon 

10 atoms; a nitro group; an eunino group; a cyano group; a 
dimethylamino group; em acetylamino group; a pyridyl 
group; a trif luoromethyl group; a trif luoromethoxy group 
and a halogen atom, a pyridyl group, a pyridyl group 
substituted by 1 or 2 members selected from the group 

15 consisting of a hydroxyl group; an alkyl group having 1 
to 6 carbon atoms; an alkoxy group having 1 to 3 carbon 
atoms; a nitro group; an amino group; a cyano group; a 
dimethylamino group; an acetylamino group; a pyridyl 
group; a trif luoromethyl group; a trif luoromethoxy group 

20 and a halogen atom, a quinolyl group, or a quinolyl 

group substituted by 1 or 2 members selected from the 
group consisting of a hydroxyl group; an alkyl group 
having 1 to 6 carbon atoms; an alkoxy group having 1 to 
3 carbon atoms; a nitro group; an amino group; a cyano 
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group; a dimethylamino group; an acetylamino group; a 
pyridyl group; a trif luoromethyl group; a 
trif luoromethoxy group and a halogen atom, and R^^ is a 
hydrogen atom or an alkyl group having 1 to 6 carbon 
5 atoms, 

r2 is a hydrogen atom, an alkyl group having 1 to 6 
carbon atoms or a cinnamyl group, 

is a group represented by the formula: 
-0C0-CH2-R^^ 
10 a group represented by the formula: 
-OCO-r1^ 

a group represented by the formula: 

-oco-nh-r1^ 

a group represented by the formula: 
15 -0-r11 

or a group represented by the formula : 

-oco-o-rII 

wherein Rll is a pyridylmethyl group, a methylthiomethyl 
group, a quinolyl group, a phenyl group, a phenyl group 

20 substituted by 1 to 5 members selected from the group 

consisting of an alkyl group having 1 to 6 carbon atoms; 
a nitro group; an alkoxy group having 1 to 3 carbon 
atoms and a halogen atom, a pyridyl group, or a pyridyl 
group substituted by 1 or 2 members selected from the 

2 5 group consisting of an alkyl group having 1 to 6 carbon 
atoms; a nitro group; an alkoxy group having 1 to 3 
carbon atoms and a halogen atom, 

R^ is a hydrogen atom, or R^ and R^ together form an oxo 
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group, and 

and are the same or different, and are each a 
hydrogen atom or an alkyl group having 1 to 6 carbon 
atoms, or a pharmaceutically acceptable salt thereof. 
5 2. A pharmaceutical composition comprising an 

effective amount of the erythromycin A derivative or the 
pharmaceutically acceptable salt thereof according to 
Claim 1. 

3. An antibacterial preparation comprising the 
10 erythromycin A derivative or the pharmaceutically 

acceptable salt thereof according to Claim 1 as an 
effective component . 

4. A method for the treatment of a bacterially 
infectious disease which comprises administering a 

15 pharmaceutically effective amount of the erythromycin A 
derivative or the pharmaceutically acceptable salt 
thereof according to Claim 1 to a patient. 

5 . Use of the erythromycin A derivative or the 
pharmaceutically acceptable salt thereof according to 

20 Claim 1 for the treatment of a bacterially infectious 
disease. 
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